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119 fftH *©SBH] 

[ft i ] 

m^om^icmmt % 3 y 7- v v m^ity - ;VT-s**tit s xf >y 7 1 , 

D I A (f^7^ • 7^x2>®-&) Ba£ffl^TMIHiS**f2j£-fSX'rv7k, 

w f a tst * k: ttf f e d 1 a is m % m # + Z X x -y 7 t , 

3yryyO-*«»*t8fc»C, -tf-^tMED I A|B$£3ID , Sffftltaf 
■y^Tf^T, tufB-9--^^tulB D I A IB 3zS * « * I? *t L T SH S f 5 X f ? 7 k , 

fu§BS*fcMiBn>r y7£IBllT§Xf->y 7 k 10 

* ^ ft , a - A - V ;1/ ■ Y;^^f/7 • S*8i03 

[ it * a 2 ] 

D I A (7*5>*;l> ■ r^fAl^) IBig£^TMIBS*£IBjZ&1-%X'f--y7k, 
#8 IB SHEWED I A|Sj££gltf 1"£Xf->y 7°k, 

tufB4i*KD I AfB*E?§£^£3l=g LT, t>7^>fD I A IB SB * * fig fig K t Z> X r 
>y 7 k , 

lulBS*©* -y h 7-* ■ 7°n h n;K S fta^-f • 7 'J 7 r l/VXti 

h 7-^^ff te<Stfn-tf • 7U77'l'>X%ExELfcD I A IB 7 20 

nyf- W * £ & E , ^-aeMED I AIBMSriMD, tffftit^Xf 

■y7"T'^T, fuE+f-^tftuED I A IB 5zE * « £ M *f L T ffl if f 5 X r >y 7 k , 

IKtSXf ^7*^ 

teiB^*^WIBn>r>7^BB«-r§Xr>y7k 

* £ ft , n. - ^--9-;!/ ■ ?;Vf^f^7 • 7 1/-A7-?S*S1®3 yf Wl^Sffi 

[*.«a3] 

D I A (t*5>** • 7^riM) EiE*fflvrt(HBMI**lBi£* 5Xx-y 7k, 
fuE«*EffiED I AEi*l#t«Xf7 7k, 

fuES*ED I AEa56*S*H»LT, *>7^ytD I A EI * nTtE E f 5 X f 
>y 7k, 

MIBS*©*<y YV-V • 7n b ffi<D\y-/K IfcH^-f • 7U 77 b>XCl 

*f b 7-*&ft*3 J:tfa-Hf . 7°.; y r UyXfcKSKbfcD I Al3xfi^^>7 
^>f£it«Xf <?7t, 

iE«S©D I D^-y", IPMP^-t, REL^-it, RDD/<-t, feitfDIA 
/<-t?S8bT, DID ( x 7 * ;!/ • 7 ^ x A • x 7 7 U - ~> a > ) , IPMP ( ft] ft 
BMMfeitfflftS) , REL («?0a^Wi§) , RDD (*fiJr-*S*«) , * «fc tf 40 
D I Ai^Siiiftft5XT?7"t, 

^ (D D I D , IPMP, REL, RDD, iiiCfD I AfElTD I (f • A 

) ^BSKf-5Xx-y7k, 

t}ES*£i9TDID^-a-<0 rf 3 ^Xj /- h 41Rt S Xf 7 7"i: , 
itulBDID^-a-EIPMP, REL, RDD, 33 <fc tf D I AlSI^lStlTV^Sp 
Eli, ME**OD I D^-a-OI PMP, REL, RDD, 6iffD I ASiS*ii 

MfBD I D^ — a — E, l^LftD I A ; - h t 5 t f £ (i, 3VfV'^(lit 

SfefcE, WE«B*x iS^7 h7-?lft, **tf, iffia-f • 7V 7 7 ^X?E 
j£f SOfcfflVfcMIBD I A IS xE ^ , 7-^KSfTftlt5Xf 7 7l?feoT, MEt- 50 
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Wt&ffiJUc & -o r mfT&t&1< tLfcifttRT) I A Mfc — a t ft7 * - v y hfJSayry 
[lt*S 4 ] 

D I A SI^V- h 7 i-T «*I6^ 5 Xt y 7° fc, 

*5KK:js#*tifeD i a (x^*/i< • r^^^a^r) iHa*m^r, mm^^^mmt § 

, MEjBi^ - h 7 x -HcME D I AE2tlg1-5Xfy7t, 

fc , 

M E ® -a- y - h 7 x Y fc ft ^ T . iiBD I A^-ttit), ItSavf >'^iat5<0 
**EIt50tffl^ftt5ED I A IB £ t it R f « X f y 7° fc , 

±12X7" y ^{cfeW-3S9EJt«il6*H: J: t) * * *i , f^fk7t-V7 htcHLT-*tf 

ft v> fc B , MI2 3>f>7%h7yxn-r-f>^t5Xf'y7 , i:^ 

ffl E X r y 7° K J: 5 h 5 V X a - 7* -f > 7 * ft ft 7 * - v y h T* , W E n > x > v % E £ 

*TfcftD I AffiiOffi^tStSXf^^ 
ME h 5>^3-f-f >?'£ftfc 7*-v y hoilnyrv^t, MED I AExEofi 

4Htt§Xf7 7°t , 

tuiaa'&y-he'x-i'K**}, h7yxn-f^y^^tifesa§t§ft7t-Y7 h & 

St53>f>'^, f#-ft5MIBS*(^(it«Xf'y7t 

im&m 5 ] 

IlLftT/l/f^f^y ■ n y t y v t? v ;l/ ^ ^ r -r 7 • t-^^lf t§Xr 7 
iffi3>T>70#^CSLTD I A!B2^4it5Xf77t, 
MED I A 13 * , i»!aS£1-«n>fy'yfcS{rf5X7'y/t, 
ME^-MKD I AM-^«iST§Xf 77t, 

t»Et-/Url^7-;^S8Jfctt77^VyLT, ^fV 77*-?y 

hPlTh7yx3-fryx-ll?itf^if;t§xf-y7t, 

fSOfi^^LT, SS**5D I Affi^Ofi§S^5!5Xf 77 , 'fSoT 1 MEDIA 

7° U 7 r b > X % IH1 t«<0fcffl^Btl5Xfy^i, 

iiEt-^lcioTifiD I AEM<?)|M«il[1-5X777^ 

ISXf-j ^tfeH-SHAIStfOieftfciSDT, ilElp y-;!'^ 1R LT, h =7 y x n 

- 9' J y 9 * ft V , WE^-^flT, ^§7*-?7 h^5SiJC7t-T7 Merits 

X f - y 7° , 

h5>xn-f-f ^^^nftiEnyfyy^fixits, ffft^D i AEaoa*i)St 

5Xf 77t, 

^r-nLT, MBiltftDi Afiaoit, iSf7>X3-f-fy7"?nfcn> 
f>7Ci#t«Xf77t, 

£ tf , ■ ?;^^f-f7 • 7 b - A 7 - X • •9--MgB©:3>'7 L >y»£' 
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Git L Tc V fU f- ^ f* Y 7 ■ 3^fyn^*f^T-f7 • ^-/^IltSXf ■yyt, 
iIB3Vfyyo#«fc:SLTD I AtBa££/&t3Xr-y7°i^ 
MIBD I A IE -Sr n ME»(St § 3 > "r > 7 fc »# T £ X x y 7° t „ 
tufBtf-^fcD I A Z XT' v ? 

UEit-^Kfev^r, ttfiayfyy*, 7 - ;l> * ffl ^ r Aft #S § £& o ft^§ 

ft7*-v-y Hc?i6F7>X3-fry?"U IB ft f 5 X f y f t , 

S*A^D I AEaoffl*Slit5Xf-y^f Sot, MIBD I A 

7° U 7 >» 1/ > X S © fc m ^ n S X x >y 7° , 

t&Etf-^fc <fc o TfufBD I AE20j8*«i»«it4Xf7/i:, 

M IB -9- - ^ K fa it s ft ^ y -r ^ 7 T? & o T , fu IB fi£ * fc <k t) H fx ft IS * ft ft M IB D I 

A IB £ ffl ^ T IB izE £ ft fc , S & 7 * - v >y h©3>r> i y41Rtaf 

h7>x3-f-f yy?nftiE3>f>7«sats, §t & d i Aisaoi^itt 

^f-?Ht> MIBfrfc & D I A IBMOffl^, tuIE h 5 V X n - x -f > f«nft 3 7 
-RLfcff^fl:7*-vyK ^>yh7-^*frfe<fctfi-f ■^'J7rl/>X^ttS 
£ # ft , vjl/f^f^7 • • 9--AS«©:n7x7 7 5I^- 

7 ] 

lB , lbfcv;l/x^xi'7 • 3>'fV , n'V)l'f^fV7 • t-'^llt5Xf'y7"i:, 
UK3VfWC**E»LTD I Af3j£££$-r3Xr>y7 p fc, 

iti ib d i aese*» «ii»jst?3yTj'yc*wr*xf9 7'J:, 

WIB-lt-^tD I A/^-^^iitSXf •yT't, 

Iff IB -9- - * E 9 7 - 71/ * * S S 5* 7° 5 7" -f V L T , I%§7^f^f^f77t-vy 

ttKtt J; ff -fe V >7 Y <?> fc & , a-fESIT, D I D^-a-C I PMP, REL, RD 
D, $s «fc tf D I A|B32g^affi-r§Xx-7 7°i:, 

*5ti*fi£fflr*WIBa-1fC±D, M IB D I DX-a-A^of a^X^fr^Xr^!: 

SfifBx3-YX*KtSIB^*^5D I A!EI©l^Si«5Xf-y7T^ot, M IE D I A 

ftfBxal'Xffc, WIBS*^?>DIAfB^Offl^SltlX5Xx>y7-pfeoT, 10 13 D I 
A|3>zB©ffiJ±. fufE*>y F7-^ft*iIfa-f • 7'J7rUyX*Eat501^5 

tul3-9--^C cfc D , SulBD I Aiaoffl*ii*#rt5Xf7 7"il, 

±EX^y SUXJHflfoeSfclSCT* MIB® # V - ;1/ * IK L T » h 9 7 X n 

-f^y?*4fjl\ fu IB 9" - ^ ft t? , *57*- , r«;Kf69J07*-T7HLg»t5 

Xf-y7t, 

h^yxa-f-fy^Shftttfayfyy^liStJ, afrfcfcD I AKa©S&*£tf , r 
«Xf'?7t, 

^f-nLt, wsa*Tfc&DiAEiSofi*, mm h ? y z n - 7 s * y 7 ■$ nfc x y 

f > 7 E % # f « X r «y 7° i: , 

-»Lfc«F#fl:7*-VyK *7F7-X*tt*J;tfa-f • 7'J77>yX*ltS 
«li3nyfy»;*, Su IB * fc K « T 5 X t- >y 7° t 

%#ty, • ?;K)ifY7 • 7 1x-A7-7 . ^-rtsioayfyyl* 
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IB It L ft v )]/ ^ * 7 • nyfV'ytv^f^f-f? • t-z^iStSXryyt, 

MED I A!3jzE£, M9l1fi&?&nv?vytc.mtt1r&ZT-v7ks 
tuEt-^ED I A/^f^|8t5Xf^i, 

ffi IE +>- - 43 ^ T , HEayfyyt, IflM^ y - ;V * flf ^ t A5t tf& § IIS o ft 

^ffiteirf-trb^hOfcii), , DID^a-CIPMP, REL, RD 

«S*fStatSa-ifti5, M IB D I D^-a-ai50?3^7«tf57f y^t 

tulH^3^X*tMfBS*A^D I AEaoa^gittSXf^T^oT, iff IB D I A 
iB&Offltf, MfBS*«^ffcffi71£!B3ir§©fCffl^5n£Xx-y 7°t, 
MIBT 1 h Y X tu!aS*fr5D I AElOffl^f yiSXf-y^T'feoT, IS IB D I 

AEiSOifitt, WE* v h !7-^*ftfe«J:tfa-if • 7° 'J 7 x U y X * IB $ f 5 CD E v» 6 
n 3 X f -y 7° t , 

MlHt-Ata^ fifffBD I AEa©i^i3t»f tSXr-y/t, 

MfEsffi*fc£oTSfTftiI£tifcltulBD I AlE»fc:J:oTt2&£ft.5tfl|BB#Sftfc7* 
- T >y hT*S5, SO IB -9- - Tf iff IB IB ft £ tl fc n y x y y * ilK "T § X r- >y 7" t , 
h =7 y X 3 - -r -f y y S ft fc itu IB rr y f - y y 4£)St 3 , &T & D IA|Ba©ffi££5icf 
^f-^i:, ^r-mt, MfB*TfcftD I A!BJ$cDffl£, MEh^yxn-f 

Ufiayfyyt, iiifBSSSfcgEM-f 5Xx>y ft 

im&m 9 ] 

D I Afiafcra^TtftBHSttfcEiE-rsxf-y 

«i*0-«fl?H$«, **m-K*i7, «*V7K*i7, AS^S'X'rA, fciff, II 
t , 

iS37fy7, v-x«*fbw*, ->xr Aa^fbu-Y-v, giv^ttiassf 

fl: W * fc * T , tufBD I A!B$^HulB«ffi^ftfig7j£fExE'r « X x y 7° t , 

T, M IB ^ ft M T ^ 5 ft £ M & 5 ^ 9 X - £ tc £J I, T , WIBfiSSfciD^^-hS 
ft§S*tEH£*irx-r-y7°t, 

HOD I AEMT'ffl^Sfflilgr^or, ±t a IS © ffl i? t> , itfffBffi*£MI3^-^£ 
£#t? N • v;l/f^f^7 • 7^i7->atll03yf 77l^JS 

im^m i o ] 

itll t:I3i0a-;^^/V. ^f^7 • 7 7- ^ S*gf o n y f > 7 

D I AEifi%ffl^TME«**IBa-rs;*T-y:7'tf, 

«*/n-K7xT, **V7h7x7, SSi'XtrA, feitffio 
U-f LT if % PgS«jt^ffl^TMI3***l3aif§X7--y7 p i:, 
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{b w * t *$ ^ t » Iued i AB^-^mm^^w.^itmti^mmt ?> y f t . 
iacD i AtaM^ffl^&fHiPfs^&oT, ftaigoffl-efeD, tufBS*k mib^-^ k 

O n 1? ffl # * ttt t © K ffl ^ 6 *i 5 ffl fp f§ £ -T § X r >y 7° k 
ffiittoftfck:, XMLt?SufBD I AfB2^IIt5Xf'y^t 

* » , 3- - ^ - it )\> • ?*f^T-f7 • 7l/-A7-^*Si03yfy7l§sa 

10 

immm i i ] 

k , 

ilayfyy, y-xMffcw-v, -yxfil^fki/^^, eat u-r k § £f^§ 

ftH'ttCfe^t, tuKD I AtE$T?tuf3S*ffi^b^£!E$1-&X^y /t. 

±3iEOD I AfijfiTffl^iWUBTfeoT, ft il fg © « D , Iff IBS * k fu 13 if - k 

©HT-fi^£fflT©C^£ft£fWSPIg£*ji/£'f" ; 5XT<y7°k 

SDL (*£IEJzEw!§) ©JB3$T»t&EDIAE3*£ja-fSXry7k 

n. - ^ - -9- ;V • 7*f^r-f7 • 7 P-i7-xS*gf on >f v-yl^SS 

i 2 ] 

2 EHOli • V/^jtf^r . 7V-A7-^a*8i03yrV7 

l^^iSt'S^T, tafB^^rttCD I AiBiii/SgP^HSLT, * V 5 >f > T? D I A IB 3zE 30 
*4«tSXf77°?:tL 1 

HBfcofMBPiifc&S-rs c kfc j: >>, ayf>?7t-Ty 
M^EHItS^v b7-?=£fr£IB£SL, 

SI, fi, xh'J-ry^, ?Vvv-7 t 4 z ft 5 oltttL «t 5 7 >r ;V * 

7° y 7 r u > x % is kE l , sec, 

*y b 7-^7 ■ 7°n b n/K fio77-f^- b • $ fc tt 3. - if A 77 5 . 

h7-^ift^§(rt§Xr'y7 I t > 

*y b 7-75&ftk:Wf 5, §tt ®o fe/<9*-**, tufBD I A IBM K SKt S X r >y 40 

7°k, 

MIBS* fc & ^ T , if • Y>^7i-XA^©a-f ■ 7'J 7r l/>X4§ltt§X 
x >y 7° k , 

±SfiOXry^'K*vT3Sfi*tifeMESd»IS*fflv , 'SCkK:J:»), tu f B S * r ^ T\ 
a-f ■ ^iJ7rUyxtHtS, Slf Ho * MKDIAIBiEKStftl-S 

Xf'?7"t 

# £? , a-;^-t* • T;l/7 L ><'r^7 • 7 I/-A7-^S*gl<?)3 yf V^l^SS 
1 3 ] 
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D I AE3S*fl|V»T«HE«**Ea , rS D I A§B$£]£g§fc, 

d i Aiea*ioiB«i*»E*fd--r 

-ooay-r %fc*-r*fc»K:i&ED I ABafcayryygJtSf-^iLEit 
5 fe #1 t 

[ff MM 1 4 ] 

D I AiH5S%fflVTU3H«B**E)S1-SD I AfH3£fi£t££ s 

d i AiaiE*MEiB*fc8sft-r 5$ i ma«t. 

wiE3>T-yyfcSt#«n, § ft l d i Asa*iii*?t«D i a ^ - •y- a , 

ISfiffShftD I ASaa*BuS2«g*f«:o^TOl8ED I A IBM t ib«r § ttlifg t , 
t5in>f >7©7*-V7 hi:tfilBffi*©D I A IB $ £ IB K $ ft fc 7 * - v -y hi;©; 20 
Xv^f i^ftSftEtt, MEayr>y07*- , ?y ht«UBi*OD I A IB ME IB « 
£ ft ft 7 * - v >y Fth7>X3-Ft§ h^yxn-^i;, 

*EF5yX3-KSti&ayfyy*Eat8lift4D I A!BM<D3§££5g-r5£j&#§ 

fc > 

MIBff fc* D I A|3a©t%iEb7>^3-K?nft3>fyyKg2SS#»k s 

[« *a i 5 ] 

* „ hy-^^^LTSSSCgjiSnTV^ar^-i)-^ • v ;1/ ^ ^ 7* ^ 7 • 7 1/-A7 
-^•*-/^$oT, 30 

§3>fyyiLOI,^OD I AfB^*4fiK1-?.D I A&&»t 
*fjS1-§nyr>ytMED I AfBa^gsttTSIIliStt^t, 

ttfiB§fiLrcff(fB4i*tii-rsD i Aiaaoffl*»AiK«f-rsD i k^~vt, 

mm^ > t- is y * m% % >i * ? j r ■ 7 * - v >y \* mt* \- ? > xn - v? zm-sv - 

)V 

MBf5yX3-F«ftft3yf vy^EatilfftaD I AfB$©ifi:&£/?!cT3£$cgg 
fu IE $t ft % D I AIEaol*iEl>7>X3-Ksnft3i/fy7C J fO^?r-^i:L 

• v/l/^M-r^r • 7I/-A7-^ • -9" - /S . 

[%^©PfflftS^] 
[ 0 0 0 1 ] 
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[ 0 0 0 2 ] 

[«ogi] 

MP E G <fc If fft ©*!*§#«, S6*Wft75rStf*«*3r^5B!lO*flff'M03>'7 1 >'y<E3l 
*s <fc tf MtfCffiS^nrc5£BBe*Jtta^:tftS**fl E 53^ , r> , >'IBft*§S(«: , r 
S fc ft fc: , eft * - f* W * , i/XfA, ayfvyl*, 3 y -r >- 

y . „ ^-^y, ^fcftttS £ < ©M££j& Lfc 0 
[ 0 0 0 3 ] 

^©*SHt lt, Bffoayfyftt, I45y-xl?f ftJS, mpegi, mpeg 

2, MP EG 4, DV, DVCPROltiS, g ft * 7 * - V -y h "P JIS £ *U Wl Rf 
CfVWXfeitfSSli, &3-£©g¥£MT§ giJ©1I^E«MLft^il 

a5«HT**a5Sti«o WJ x. «\ DTV STB ( -fe >y F h y 7° JlW * X ) tt , MPEG 

[ 0 0 0 4 ] 

Jf©i5 47*--7y hfJoTfenVfyy^y^tXL, o 1£ ffl T 5 # & . jfi «l ft 
T;lf/f^7SS*i^fttKi:tfilU\ cn£g#-fS;fcft©4>iK©;frfcfctf#ft 

f §o 

[ 0 0 0 5 ] 

-■o«055rffi{±, £T©Hft37*-v>y ^i»L^O'J7;^-f Af?n^^i^<tL 

ft«*flF#fl:# (^7>xn-^f) vmmztit &t%*zmmt % c t?&% * l^l, 

o DTV, JfcliDVDOJ:5&f/UXKj[tLt*», *-*^;Vi*5lt£S*Lrffiffl'ra 
Cfctt, 3c^fc<SI3:L<ftV^ 
[ 0 0 0 6 ] 

BU © 3? ft H: , S*57t-'77 hT?Bli;3yryy%f fth5>X3-KLfroEit8 
It ft fc , t-ex ■ yn/U^I/3>TV i y4igl, £ fe y - h 7 x 4 • V- 4 h tc * 

[ 0 0 0 7 ] 

*©J:5ft*-&E«, =iyv-yym^yt~-?y h*IBM-r5fa&*fc«**7 f -*©ffi 
*ojit)6t2 3yfy > yfciWtt5. a*(aoTSisnrtK^t^, v 
- fc IB It 2 ft ft ;* # r - 2 t — S 2 * 5 c £ 1 J; v X , it - A » # S 7 * - v y h © if 
©3-yfy7^S*i:fiiJnSOA^^gt5„ CCT\ «g*t±, ^-^^KK-ff # S 
£S£nfcBB3aS;fcB**r-2©fc*58£-et5fci&fc:, *P«lLfc4S*'T?fttt*itfftS 

ftt^o 

[ 0 0 0 8 ] 

3>fr>lS7*-?'y h*7 F VXSSt § /c ft © I3» © ffl © ffit , *S*£iE&f 3 
fcft©!B2©ffi, MtfK:*'? h 7-^iftfcitf3.-lf ■ 7*'J7r U > X ^ "a" T? V" 1 ■§ (4 
©ffiffiS«^IB3i-r^/cft©-ffl©fBM^S«-r§uttSfc^S-efe§o Lfr Lfttf £ 

[ 0 0 0 9 ] 

CCTf, *fS0J§«, IBiEteitflBiEtf ©«Ji©«*«»-r 5 £ fc* MtHcfift 3S**5 £ 
* y h7-?Htffll^n5v;Vf^f-f7 • 7V-A7-? tMt5ll^Sit« 

[0010] 
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[001 1 ] 

65-S07t-V7 hOBCnyfy7Sf:ti^f-fr ■ 0 V - X \X s i^S^yfy 
[0012] 

r* & % =1 y 7- y y s ft {± ^ x -r 7' • y y - x * 7 V -t x b , ft Mi l , i^SRtts, 

[0013] 

3Vf>7a^7*-?7 K^tiSaSfiStStfctioT, 3 > "T > y 3: ft & * 10 
TJ7- 'JV-Xli, J fO?3F^{b7*-Vyh*J:tfX^-<;V'*S»'r'<<IBaT?t5o 
C©BJfifi, Bf£©«F^{fcS*fc J: * «F£fbft# , * L T g ft tT y h 

[0014] 

«*t»t5 %.mt % c t k * o t, ^aLftts^fbtttissw-rs 

<t a t E a -e i? s o 

[0015] 

U-f^^i'' fXfif*g»tS<t5C122Tt5 t fOi^SEJEtt, - # IE 
L ^ ft 7 * - v -7 htn>f>7^Kit§f tiS^i^lt-^tiSnSo 20 
[0016] 

t b a u § 3 o 

[0017] 
[0018] 

±mm&<Dmmt3&v : Mi&%:mmir%c tic&-DT, * * ? 4 7 • 7 v - lu ~ 5 & 30 

[00 1 9 ] 
[ 0 0 2 0 ] 

^/l/f ^f^7 ■ 7U-A7-^^i^t§ftJ6Kffl^^tlfcIi (ffcffl*) *£it8 
[ 0 0 2 1 ] 

Cffffl] 40 

1) MPEG-Z 18*8, ->>//^7P77-f/WcSt5MPEG-4ef* -T3 
-^0^4V-X|^ft7-*0-o?iSt5Ll:ia^lIJti5„ 

[ 0 0 2 2 ] 

2) MPEG-2 lS*(i, MP4 7r-f^-7t-Ty KOiiftVS/XfiKffftf 
[ 0 0 2 3 ] 

3) mpeg-2 1 SSi* » , RTPOi5afiSSy^;VO-o*S6aitSi:fclcJ:oTi 

[ 0 0 2 4 ] 50 
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4) MPEG-2 1 ffi * {J , MPEG-2 1 DID (fv'^/l' - • f?7l/- 

*s a v) , rel (ft ft $£38) , Rod (*fJx-#fe*E) ^ ipmp (^Kilii 

[ 0 0 2 5 ] 

5) MPEG-2 lSJtt, iOffUfflfcMtfevh'l'-K f^X7l/^")^F 
•jr-t-fX, ^ y 7 r ■ -y- ^ X , &*>f7*©?3*§ft;:7*-vvhfc:^£ti5 

jc^^s f-7*tfXMLX^-V$fi:ttSDL (il^E 5£ B f§) « £ T* * 31 T* t § «t 3 
* , y-XWfft7*-'?7h, ->XfA'l/-ftStft7*-v^ > fi 3M 7 * - v y 

v * ^ h,? ^ l rcm^ ity * - ^ v v <d x o %t%^(Dm&*mmt ^ < t- - * 

[ 0 0 2 6 ] 

ayfyji • -9- - 10 : 

1) & § — sof-? • 7*-vy M'3&§3>f>7^fta^r^7 • v-xa, M 

PE G — 2 1 D I A£«£ftfc*i6f::.}:»)#*W > 7*©7*-V»y h £ ESt ^ < * © £ 

8snft^?f-#$ ft «-ffl<D^*£nfc d i a EST*s%5f - * • 7 *-^y h k 

=f H> h 5 >X ■ n — x 4 > ^" c? ti 5 „ 
[ 0 0 2 7 ] 

2) MPEG-2 1 r^A'T^fA (DI) tt . ->->lil^Slt5 C tt j; 5 
£j£Sn3 0 Ufli, *tfSt«D ID/I PMP/REL/RDD/DI AEatf, * 
jfi^C-Hfc V >^2ft, • 7^TAOft«, -f 7 • U V - X © Br ft 
, ««JBtlL Dl^ffli^tlfjofig, fe^tf, fijffl nj tl ft 48 * is £tf* -y h 7-7 »-& 

BEfBSn, ffiffl^tx^o :nu, ?X7j ft^ y * 9 7 r y 7* • 7 7U ^r- s/ 3 v t 6 n 

§ o 

[ 0 0 2 8 ] 

3) fe3MOj;3ft-77PSi7 7 0 U^-v'3yfcMLT, MPEG-2 1 t*S> * • 
[ 0 0 2 9 ] 

ftfc% HBOg«tt{(Tta5tIDTJ*«. 

f-^J;l"7'ffA:f^^l''7'ffAli, I SO/I EC 2 1 0 0 0 71/-A7- 
C®7U-i,7-^0»Stfft?|(Di*W4a^7 

x j> 7 ;l> • 7^f Al^ : tVSdV • 7/rAtf U 7-Xl^xy ->*>SD'/Xtif ^ X 
7 I) 77 • iy-7>?)MtSn3Hf^oT, ^nE<toTl^f>'?;V • 7 / r A 

[ 0 0 3 0 ] 

a > r > 7 • r y ^ ;l/ • 7^rA : U 7 - X ©M tc m ^ 6 n 3 f 5? 7 ;l/ • 7-f 
[ 0 0 3 1 ] 

8£*&fl5tf, BliiitfHZKSSntfet), & § x - 7 • 7 * - v y h © n > -r > 7 
[ 0 0 3 2 ] 

llfli, - J M P E G - 2 M P @ M L 3 y f 7 7 t a - /H . lO^/Vf)!? 
-f 7 • it - ^ 5 3. - +f t SB ft S fl > 4>OtJ?a-;H. 4 © D T V S T B Tc If ft Pf * T? 
tStV^Cfctf^StlT^S, ti^a-ZH, 2, 1. 3, 33 £ tf 1 . 5 0lOS*a 

[ 0 0 3 3 ] 

12 1?B, ^'y^i'f ^7lJ|6ltMPEG-2MP@ML3yfy7^?^a-;l/2 
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. 1 CD * ;b x * -f 4 7 • "9- - *> 6 3. - If fc E M S tl, O t a - /I/ 2 . 40DTV 
STB«»ffS4f*8Cl:#SSnT^« s ti/*a-;V2. 2 , 2 . 3, fe <fc tf 2 . 5 

[ 0 0 3 4 ] 

y • 7 * -fe x tt % fftl n f 3 t v 5 c t if mm * ft 5 o 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 

fitTO^fil^Jitt, -00±g»»7i)J?n5 0 "f % to % , ^V?7^T^ ^"^73[fll* 
M0';7A?'fi-Xhi;-5ymEj!tr5, PIID I AiBI (Descr ipt i 
[ 0 0 3 7 ] 

^ > ^ 5 ^ T ^ 7l7i^77iJ T-->3 >0*^ 

r^DVD, iSO^^f^ • x - * • 7 ^ -tr X#, y * 7 ? x Y 

7 ■ 77>n--> a s/ a, «#©m#-ei4#«K:A«tf fc*o 

[ 0 0 3 8 ] 

c©^£fa77*yy-^3>fctt1-3-iRWfc*7*/Mi, If - A # a - if K i o r % % * 

c i: t <fe o r^-tr^tt* ufcv>*a*ajR u ^o^-^^s^mlt, ?^7 

[ 0 0 3 9 ] 

d C T? s nVfyyil, MPEG-2 lT^f-fT' 'jy-x«ifn^ 
[ 0 0 4 0 ] 

H 3 as f «£ 9 > MPEG-2 1 V )V f * x -f 7 ■ if - {4 „ 2? a. - ;l> 3 . lfc^ 
[ 0 0 4 1 ] 

* a - ;l/ 3 . 1 lT-tt, MPEG-2 1 JS^tfiSShT^S. MPEG-2 lS*(i, 
tfa-*3. 1 0 © V - X ft ^ ft 7 - ;!/ , * 5> a - /I/ 3 . 9 0->Xf i ■ l/l'tjf f ft 
t-7i-;V3. 8©£17n hn;k ^-^'^-^3. 70MPEG-2 1 DI 

A^-+f, d i Aieicfi-eii^nSo e';a-^3. 6©tcp/ 

IP, UDP, ATM, $ fc ttffi O * v h 7 - * fc »« * ft S o 
[ 0 0 4 2 ] 

CZlTfiiUlLTVS^-XfcJ:, ^ - X 2 © . !23tC^^^[W:/£7^7-.i'7-77 0 y 
fr — i/ a VtcttJ&lr S, S»(l, iSSSfcBa-iftt, f ■ 7^f i,%ilL, 

3 . 5 1?rL-^^il^-r§*«£a^#D I D / I PMP/RE L/RDDfei 
tf D I A IE j£ ft * ± ffl ffi f % . V- - It , €-7a-/V3. 4 "p , iS^KioTSJtlfel 

[ 0 0 4 3 ] 

±IB-f>*7^r^^fflaTftt, •9--^C<feoTStf*P.ftfc'lffg(4, 700^7", t 
[ 0 0 4 4 ] 

1) a--9 2 HS'[ffg:n-^.7 0 U7>'b>X© < J;5^, lltti-f tiotasti 
[ 0 0 4 5 ] 

2) a-tr#M3H|« : D I AG3«t«£OD I A A - If ft ffl L T WilBflf £ ft fc K K g 
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»«fc«*fr &33&fl**ifcil8*1#tt. 

[ 0 0 4 6 ] 

CO^rttT?(i, «3tc»« Ml5faT7V Y-i/ 3 >Oi 5 E >f v £ 5 * r -r 7E~9--^ t S 
[ 0 0 4 7 ] 

2t\ sjs, d i a teaoMWf 5g#£3£Mf % z. t k x <o , nvfyyEisa 

SHffcL, *7Cfci!l**-9---*fc»l&tf *&B#fcSo ?Ol*feitfD I A IB 

M © ffi £ FJt ^ L , tv?i-;l/3. 3 -e > — & Lfc7*-V'yh©:3:/7 l >y££3£-rSo 10 
[ 0 0 4 8 ] 

d i AGata-oo^^ytf#fit§. -tj©£^7«, *B***a«^fb7 h 

— +f tc J; o TlKSfl4V\ flWO^-f^H, SiTBSShT^ftl^vM?-*^ 

5 n. - • 7* U 7 > X K Rl fil T? » 5 o 
[ 0 0 4 9 ] 

-7fiaSfcttJK^rfil77*U'!r-J'3y©^rmffe. S * © # tt E Hi T « C ft 5> © D I A 
GSKti, a-fiaoTt(ift<, 4jfi*£iQ, -fr - /5 le SUf * ft ft tfftfcf * 6 ftVo - 
J?fil77iJ^-5'gyE«l/TD I AE2li, SiM Sfi«SH* t-MC^frftitS C 20 
t fl«T**, 3R*|ft77*y^-3/3>K»bTDIAlBiett, V ? 7 ^ f -f ^IfOii 

^XKHt«th6<0D I AfBiffci:, gill* £5Hn*fflV>Bft** y h 7-* • 7*P 
h 3 )]/ £ ft B a - *f C «fc o T # * § C a ^ T* t § o 
[ 0 0 5 0 ] 

#«F#fc !«:»■*-*»■ e» 

B4fc^t<t3£> V s a — ;l/ 4 . lOtRffl^X^T-yy-Xti, f^a-;l/4, 2f 
[ 0 0 5 1 ] 30 

[ 0 0 5 2 ] 

'J7;^^Agl0J;56, fe«gIgW**It5> * 5> a *- ;]/ 4 . 4fc^ffcg7*p 
[ 0 0 5 3 ] 

, ^OEIOitt, MP E G-2 1 D I AEatHftftlS, 5t^f i 40 

[ 0 0 5 4 ] 

fOi 3 & IE 8*5 itfSfiS W**© W-V*3i«, XMLIfciiSDL (H^ie^l- 
m) OifiEOMPEG-2 1 77-fA" 7*-V^T'ita^t'«„ CCTftt, 
#*.6ftS#© — ofcLT^CfcS&D I-AE5fi*ES£-r*fe«>lCXML^-X • X^- 

[ 0 0 5 5 ] 

H 5 i3«fctfBI 6 ©X*-T*ifefi, S-«rtt, rjUfflj Ei£ ( 5 . 1), r/N-K7x7 

J (5. 2), r77h7xTj (5. 3 ) , *5 £ If f X f- A J (5. 4) fftefc-^A, 50 
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ill (CodingCapability) (5. 5) TfliCkJl'Pt*. 
[ 0 0 5 6 ] 

iHffl4fi5KIB^T-fi» S^^y^-, *7*/W J: x y n - £\ xn-x\ y-j^x-i' 
, pc, pda, 7Dy*, JSfflfi^oi^Ss *©*-<r7V*5x#iB2&* 

n § o 

[ 0 0 5 7 ] 
[ 0 0 5 8 ] 

CPU: tfA, f^UXC P U©Xtf- F, ^yf* ^yr^7 

(1SSI) III 1. 13GHz ; 
[ 0 0 5 9 ] 

: *7*/l>, f/WX • <>f2/<rfr sdram 

P C 1 3 3 1 2 8 M ; 
[ 0 0 6 0 ] 

X tf-± : ^> f;WX • Xli-*©?^7\ YMF753 ; 

[ 0 0 6 1 ] 

;V rf / = y * • * - # - h* ; 
[ 0 0 6 2 ] 

II:«*IlOJ;DSi*^iS 0 r-^-fXj : 7j< ¥ fc i tf S B fit r*M # S ft ft , IB * 
[ 0 0 6 3 ] 

A-h")i7'tt;-F:iS*ATA7-j , rftXFA^J ( ir * X 

FA*), r H ® A * J ( H ffs S ,^ ) , PA til (fc£8>§J&3«!>Sj»A#)* r V 
7 F- * - J (/n^'5i - V7h fciff Tf^yFffijjj (^gPXtf-A^/Ff 

, • ^-Tr^fflV^ti^, W *. fcf , r A 5 - J rii^j tt „ t* 

[ 0 0 6 4 ] 

rfXh'/\-K*i7:*ta'J x-r«t6ft^-9-^ - HTV^57->X?yF • />- F 
7x7, rxv-FA-Fj , r /n - K + - J , 
[ 0 0 6 5 ] 

OS : y & - , £ M , - v 5 a y , a*ot^i/-T-f >^-->xf iolL#§, FS 

&i\ 7 y 7 /V OS, 9. 0, 12345678, 

[ 0 0 6 6 ] 

V M : * y ^ - , 45 ffl , f/WXtiaStlftfiJgVS'yo^-^HV, HAS, Sun 
J R E 1 . 2 , 
[ 0 0 6 7 ] 

7 r~ A7 x 7 : *y «M, f/UXCfil/t* - V7F7i7^?lt57)'- 

[ 0 0 6 8 ] 

y 7 F 7 i7t«- F : ift£tf r^-©*M43 j;t>vs— y 3 y^sts, ry 7 h 7 x 7 • 
^7>n-FJ , r757fj h t8.*>Jf 5 icftwt. 

[ 0 0 6 9 ] 
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[ 0 0 7 0 ] 

->3>«)+^-h^t/oT*V^„ MPEG-2 1 T 71/ ^ * 7* -f 7 ■ 7P-A7-^iC?f 

lt, ni-^xfiffi r 1 pmpj ^fij&sns^tffes, i PMP^xfiEan 

, Jtn6oy-;V (To o 1) I DfcitfRDD/RELO*#-h*St5»EI PM 
P_T o o 1 s fc^tfo 
[ 0 0 7 1 ] 

m^nmtumit. nvj-vv ■ (*-7*-r*» £ x * , H«/^57>r'y*, r 10 

*X h) is J: & ft # fb * >f 7* ($liU±\ MPEG, ITU) K i §«jg{b^- KT-fBM 
& ft fb # -f 7° T' & , S E # 96 L ft» o ffi 51 1 5 fe & £ 7° n 7 r J «fc U t /l/ 

^-rx, en-v-K 7 u-i, • u- k *v 7 r ■ -y--r x, sasoj;5*«F#{b/<5 

* - * ( rn>hn-U>^-^-Aj ) t±, H^fk7*-V7 b *E2t § 7c ft E ffl ^ 
5nJS64S!li7>rfi 1 ffe«. ffffltt, «T© Hx^-^^fki/X-r A«3t{tmB^fc* it;s 

*x^-vfBiET*mti}-r c fc^t'ta. 

[ 0 0 7 2 ] 
[ 0 0 7 3 ] 

MP E G-neftfif^ft7*-V-y KcMtSi^t:, M P E G 1 Iff*, MPEG2 
(!f*, MPEGItfft, ? LTSftM P E G 4 AVC ( 7 K ^ > X • If 7* * ft ^ ft 
) ^#fit«. #MPEGef*»§ft7t-vyMClLT7"n7 7^;K b ^/K ¥ 
M V < >]/ * £ ft « ft 46 O ^ - 3 > A' 5 # ft t o 
[ 0 0 7 4 ] 

ft J6 K 7° n 7 r -f ^ * s M > )l W ft ft, fc £ A - ^ 3 y £ ^ x. & ft t£ & 5 

ft ^ 0 B4©t->'a-;H. 6, 4. 7 43 £ tf 4 . 8ic*^Tf nfti^SntV^i? 
fc , U * ;V 1 * «fc 0 s * - S> a y 1 * * t % ~> y 7A> ( S imp 1 e ) • 7n7r^/V^H~ 30 

[ 0 0 7 5 ] 

fo b 7* left, Hfttf-f X : W/H ( & £ l>* 15 £ ) , 1/7 7^ y F7 • V -1 X 

: W / H , e y h • V — Y , 7b-i ■ /W7r ■D'-fX, <k £>\ L ft if 

SSi^i, t^a-zH. 9 ie £ ft 5 , DIAex^ft^fbfEMi^gftS^'Cft^ 

[ 0 0 7 6 ] 

CCf, tT 7 s * (£ , CCIR601 4:2:2, - ■ 3>#-^y FEWLT8 

k f # * 0 

[ 0 0 7 7 ] 

s fc, tr-r* • 7 * v h a, Dv*/7^fli^ft5Dv (r i?jtfr • (d i 

gi tal Video) ) 7 * — V y K DVCPRO-2 5> DVCPRO-50, 
DVPRO-HD*ft»DVxxxt»*^--r5o Ctl6Bs t'j*;t*' 3>rVf T? 
aWJniofyjA • *^5(aot*t7'f i-21i§A«A^§7*-?'y h Tf fe s 



[ 0 0 7 8 ] 

H. 26xil, H. 2 6 1 feitfH. 2 6 3 fil?n, A^rHf tlSf^iCffl^ 

6 ft S o 50 
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[ 0 0 7 9 ] 

M — J PEGS, t-^ayj PEGT$5, 
[ 0 0 8 0 ] 

WMVfi, P COfi#T^<fflV^5^S>>^yF^ ■ ^f^7 • ^ft (Window 
Media Video) 
[ 0 0 8 1 ] 

'J 7/V • k'rt ( R e a 1 Video) tt, 'J7*-l7F7-? (Real Net 
wo r k ) <D m p°p ic m V 5 ft % gij © £ 7° © tf * • 7*-?7hffe5„ 
[ 0 0 8 2 ] 

H' rttiUSS?, ^-x>*:fc<3;tfxt?--^fcgft;g>7*-x'-;/ h : MPEGW-t 10 

20i^4MPEG-n4--f^ , M P 3 , MPEG2-AAC, MPEG4-A 
AC, «fc tf G . 721/2. G. 723, G. 726, G. 7 2 9 lO i 5 ft Gi"J- 
Xfcfc't-tS&BtffcS.MfcJ:^??-^**!** JPEG, JPEG-200 
0, GIF, TIFF, XBM, PICT, fOj;54, l«ft^7©7*-?7 f$ 

[ 0 0 8 3 ] 

nyx>y#iai*<ttf4s**ia^-rsfei6oD i a 1 3 $ & m i e * t 0 

[ 0 0 8 4 ] 

* 5? a. - ;V 6 . 1 7f f± , D I A IE SO « , ^ x -f 7 • U V - X £ IB 5zE T § & K V X h- 2 ft 

, *-5?a-;l/6. 2T?tt, DIAE^a, ^^f ^f^7S**feit5fefet')XhS 20 

[ 0 0 8 5 ] 

3>fVf iJfioWSta, * 5> a - /I/ 6 . 3ta?ti9t, n > r y y <D m ffl ft WF ^ fb 
[ 0 0 8 6 ] 

ffi73, Bf4o«*R:*fUT, -lODIAEaB. *5>a-,fr 6 . 4tSti5t, IS* 

[ 0 0 8 7 ] 

El 7 5 , t 3? a - ;]/ 6 . 1 £ «fc tf 6 . 2 0IO07*-V'jHi-|[^f > O , ^ 7* 
^7 • U V - X C M U T H C n > f- y y & W * T* ffi fli f? 5 £ 3 fc "T 3 & ic a *es S 30 

[ 0 0 8 8 ] 

il ffl W ft SI £ It , F5>X3-7^Vjf ■ t^a-;V4^tfiJ7;l'i''i'i,a^y-H'i 

F7^X3-r^n, #g * T- ffi fl| f § fc J6 , tJ>a-A6. 2 K W 9 £ ft fe D I A fB 
COl^ttt, y-Xl?§ftl/-firlLSLT, MPEG-2 AACB 
, MPEG-4 AACEh^yX3-F£ft, frOMPEG-2 IfftMP @ML ( 
iSyn7?-f/l/fei[f±gl/^;l/) tt, L/-<;ly (Leve l) L £ J: tf - 5> 3 ^ (V 
ersion) l*tt^MPEG-4 eft • v'y/il/ • /D77-f * (S imp l 40 
e Prof i l e) tb5>X3-H«h«. ^X-rAEF^fbW-*' (Sys t em 
Coding Layer) fC^fbT, MPEG-2 F 7>X#- I- • ->Xf A (Tr 
anspor t Sys t em) tt , MP 4 77^/1/ ■ 7 t - Y y McfftStlfrO F 7 
^XH-FSni. 2 fficD D I A BaC*^T, rtfff ffc/<7^-^J f:St2O0t'1' 

KfcML, t^-h^tin^ ra^^-^xj ^saoTv^ct*^, m p e g - 2 e 

MP E G-4eft7*-Vy h 'NOWf ftOtt £, X* 7 > ^ X ffl. II & & W 

(Cft 
[ 0 0 8 9 ] 

± K © « a * m m t £ it & k , a^y-h^ i-f^gigEistiT^s. * na , - o © 
7 * - v y h s gij© 7 * - v y f e m.ik l ^•o^^icnmmt % rabic d i a ^-y-is 50 
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[ 0 0 9 0 ] 

0 8iL^tJ;5lC, tfa-H/ 7 . IT'li, a^y-h^xWODIAA-tJ-tt, 
^SSltK^fcAAD I AM^ML, t^i-;H . 1 ©&T?tt, fllSL 
t*;a-*7 . 2 tf4B*K«toTf^^*nfe«*<DD I AEItttK?tl§. * 5? a - * 
7. 2 tc&tf §£S!UcS-3^ y-X^fftl/^tfeitfi/Xf A^^ftl/^tli^ 

t* y * , ^ft, *s j: tf ~> x f a ra= *§ f 1 7 * - v v h tc j* l x *■ n * n * a - ;v 7 . 3 

, 7. 4 & £ tf 7 . 5?ifj«n5. 
[ 0 0 9 1 ] 

LtfLtfW-*l$IHI*SS»-t4fc«>fc:, g$i:;fcti F7>X3-f^ yf\t, M. v Y • X h 10 
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(Txil Yersion="1.0" encoding="UTF-8"?> 

(I— edited with XML Spy y4.3 U (http://ffww.xnilspy.coiD) by Huang Zhongya 
ng (Panasonic Singapore Laboratories Pte Ltd) — ) 
(x s : schema xml ns : x s="h t tp : //www. w3. org/2001/XMLSchema" el emen tForiDe f au 1 
t ="qua 1 i f i ed" at t r i bu t eFormDe f au 1 1 ="unojial i f i ed"> 
<xs: element name="TERMINAL"> 
(xsiannotation) 

<xs:documentation)It give the description of terminal capabilities(/x 
s: documentation) 
(/xs:annotation> 
(xs:complexType> 

<xs: sequence maxOccurs="unbounded") 
<xs:eleient name="General" minOccurs="0") 
<xs:coiplexType) 

<xs : sequence maxOccurs="unbounded") 
(xs:element name="DeYice_Type" minOccurs="0") 
<xs:simpleType) 

(xs restriction base="xs: string") 
<xs:enumerat ion value="Decoder7> 
<xs:enumerat ion Yalue="Encoder7> 
<x s : enume ration Yal ue="Ga t eway"/) 
<xs:enumeration Yalue="Router"/) 
<xs:enumeration Yalue="Camera"/> 
(/xs:restriction) 
</xs:simpleType) 
(/xs:element) 

(xs:element name="Device_Class" minGccurs="0"> 
<xs:simpleType> 

<xs restriction base="xs: string") 
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<xs:emiineration value="PC7> 
<xs enumeration Yalue="PDA7> 
<xs: enumeration value="STB7) 
<xs : enumer at ion value="Pr i nter"/) 
<xs :enumerat ion value-'MobilePhone"/) 
(xs enumeration value=""/) 
</xs: restrict ion) 
</xs:simpleType> 
</xs element) 

<xs element name="Vendor" type="xs: string" minOccuts="07) 
(xselement name="Model" type="xs:string" minOccurs="0"/> 
(/xs: sequence) 
(/xseomplexType) 
</xs:element> 

<xs element name="Hardware" minOccurs="0") 
(xseomplexType) 

(xs : sequence maxQccurs-'unbounded") 
<xs element name="CPU" mlnOccurs-'O") 
<xs:complexType> 

<xs:attribute name="Vendor" type="xs:strlng" use="optional7) 
<xs:attribute name="Model" type="xs: string" use="required7> 
<xs:attribute name="Speed" type="xs: integer" use="required7) 
(/xseomplexType) 
(/xs element) 

(xs element name="Memory" minOccurs="0") 
<xs:complexType) 

(xs:attribute name="Vendor" type="xs: string" use="optional7> 
(xsettribute name="Model" type="xs: string" use="reiiuired7) 
(xsettribute name-'Size" type="xs: integer" use="required7) 
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(/xsicamplexType) 
(As: element) 

(xs:element name="Speaker" ninOccurs="0") 
(xs:complexType) 

<xs:attribnte name="Vendor" iype="xs: string" use="optional7) 
<xs:at tribute name="Type" type="xs: string" use="reduired7) 
</xs:complexType) 
{/xs: element) 

<xs .-element name="Keyboard" fflinOccurs="0"> 
(xs:complexType) 

(xs:attribute naie="Vendor" type="xs:string" use="optional7) 
<xs:at tribute name-'Type" type-'xs: string" use="reiiiiired7) 
</xs:complexType) 
(/xs: element) 

(xs:element name="Screen" minOccurs-'O") 
(xs: complex Type) 

(xs : sequence maxOccurs- 'unbounded") 
<xs: element name="Size") 
(xs:complexType) 

(xs:attribute name="horizontal" type="xs: integer" use="reaui 

red"/) 

(xs:attribute name^Vertical" type="xs: integer" use="renuire 

d7) 

(/xsicomplexType) 
</xs:element) 

<xs:element name="SizeChar" minOccurs="0") 
(xs:complexType) 

(xs:attribute name="horizontal" type="xs: integer" use="reaui 

red"/) 
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<xs:attribute name="vertical" type="xs: integer" use="reiiuire 

d7> 

(/xsicomplexType) 
</xs: element) 

<xs:element name="BitPerPixer type="xs: integer" minOccurs="0" 

/) 

<xs:element name="PointingResolution" type="xs: string" minOccu 

rs="0"/> 

</xs: sequence) 
(/xs:coiDplexType) 
</xs: element) 

<xs:element name="Support" minOccurs="0") 
(xsicomplexType) 

<xs: sequence minOccurs="0" maxQccurs-'unbounded") 
{xsielenent name="Color" minOccurs="0") 
(xsicomplexType) 

(xsrattribute name="Capability" type="xs: boolean" use="rea_ui 

red"/) 

(/xsicomplexType) 
</xs: element) 

(xsielement name="Text Input" minOccurs="0") 
(xsicomplexType) 

{xs:attribute name="Capability" type="xs: boo lean" use="rea.ui 

red"/) 

(/xsicomplexType) 
</xs: element) 

(xsielement name-' I mage Input" minGccurs-'O") 
(xsicomplexType) 

{xsrattribute name="Capability" type="xs: boo lean" use="reojii 
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red"/) 

(/xsicomplexType) 
</xs: element) 

<xs:element name-'Voicelnput" minOccurs="0"> 
(xsicomplexType) 

<xs:attribute name="Capabi 1 i ty*' type="xs: boolean" use="recitii 

red"/) 

(/xsicomplexType) 
</xs: element) 

(xsielement natne="SoftKey" minOccurs="0") 
(xsicomplexType) 

<xs:atttibute name="Capability" type="xs: boolean" use="reiiui 

red"/) 

(/xsicomplexType) 
(/xsielement) 

(xsielement name="SoundQiitpiit" minOccurs-'O") 
(xsicomplexType) 

<xs:attribute name="Capability" type="x 5: boolean" use="renui 

red"/) 

(/xsicomplexType) 
</xs: element) 
(/xs: sequence) 
</xs:coniplexType) 
(/xsielement) 

(xsielement name="AssitHardiare" minOccurs="0") 
(xsicomplexType) 

(xs: sequence minOccurs="Q" maxOccurs="unbounded") 
(xsielement name="SmartCard" minOccurs="0") 
(xsicomplexType) 
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<xs:attribute name="Vendor" type="xs: string" use="optionaFV 

> 

<ss:attribute name="Model" type="xs: string" use="re<iuired7> 
(/xsicomplexType) 
</xs:eleient) 

<xs:element name="HardKey" minOccurs="0"> 
(xs:complexType) 

<xs:attribute name="type" type="xs: string" use="required7) 
</xs:coiplexType) 
</xs:element) 
</xs: sequence) 
</xs:coinplexType) 
</xs: element) 
(/xs: sequence) 
</xs:complexType) 
(/xs: element) 

<xs: element name="Software" minOccurs="0") 
<xs:complexType) 

(xs : sequence maxOccurs-'unbounded") 
<xs: element name="OS" minOccurs="0") 
<xs:complexType) 

<xs:attribute name="Vendor" type="xs: string" iise="optional7) 
<xs: at tribute name="Name" type="xs: string" use="required7) 
<xs: at tribute name="Version" type="xs: float" use-'requiredV) 
<xs:attribute name="SerialNo" type="xs:nonNegative Integer" use= 
"optional 7) 

(/xs:complexType) 
</xs: element) 

<xs:element name="VM" minOccurs="0"> 
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(xsicomplexType) 

<xs:at tribute name="Vendor" type="xs:string" use="required'V> 
<xs:attribiite name="Name" type="xs: string" use="re<iuired7> 
<xs:at tribute name="Version" type="xs:string" use="reduired7> 
(/is: complex Type) 
</xs:element> 

<xs:eleient name="Firmware" ninOccurs="0"> 
(xs:complexType> 

<xs: at tribute name="Vendor' J type="xs: string" use="re<iuired7> 
<xs:attribute name="Name" type="xs:string" use="required7> 
<xs:attribute naie-'Version" type="xs: string" use="required7) 
</xs:complexType> 
</xs:element> 

<xs:element name="Support" minOccurs="0"} 
<xs:complexType> 

<xs: sequence minOccurs-'O" max Occur s="unbounded"> 
<xs:element name="DoMload" minOccurs="0"> 
<xs:complexType> 

<xs .-attribute name="Capability" type="xs: boolean" use="re<iui 

</xs:complexType) 
</xs: element) 

<xs: element name="Browser" minOccurs="D"> 
<xs:complexType> 

<xs attribute name="Name" type="xs: string" use="required7> 
<xs:attribute name="Version" type="xs: float" use="required7 

(/xsicomplexType) 
</xs:eleient> 
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</xs: sequence) 
</xs:complexType) 
</xs:eleient) 
</xs: sequence) 
</xs:complexrype) 
</xs:element) 

<xs:eleient naie="System" mlnQccurs="0"> 
<xs:coiplexType) 

<xs : sequence maxOccurs-'unbounded") 
(xs: element nanie-'General" MinOccurs="0") 
<xs:complexrype) 
<xs:sequence ninOccurs="0"> 
<xs:element naie-'Modules" minOccurs="0") 
(xs:complexType) 

<xs:attribute name="ModuleID" type="xs:i]nsignedlnt" use="req 

ulred'V) 

<xs:attribute name="Processing" type="xs: boolean" use="requi 

red"/) 

(/xsicoiplexType) 
</xs: element) 

<xs:element nane="Components" minOccurs="0"> 
(xs:coinplexType) 

<xs:attribute name-'ComponentlD" type="xs:unsignedlnt" use=" 

required"/) 

<xs:attribute name="Interconnect" type="xs: boo lean" use="req 

uired'V) 

(/xs:coiplexType) 
</xs:element) 

<xs:element name-'Conf igration" minOccurs="0") 
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(xsicomplexType) 

<xs:attribute name="Option" type="xs: boo lean" use="required" 

/) 

(/xsicomplexType) 
</xs:eleient> 
</xs: sequence) 
(/xsicomplexType) 
(/xs: element) 

(xsielement name="IPMP" minOccurs="0"> 
(xsicomplexType) 
(xs: sequence minQccurs="Q") 

(xsielement name="ResidingTools" minOccurs- J 0" maxOccurs="unbo 

unded") 

(xsicomplexType) 

(xsiattribute name="Tool ID" type="xs:unsignedlnt7) 
(/xsicomplexType) 
(/xs : element) 

(x s: element name="RDDREL" »inOccurs="0"> 
(xsicomplexType) 

(xsiattribute name="Capability" type="xs: boolean" use="requi 

red"/) 

(/xsicomplexType) 
(/xs: element) 
(/xs : sequence) 
(/xsicomplexType) 
(/xs : element) 
(/xs i sequence) 
(/xsicomplexType) 
(/xsielement) 
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{xs: element name="CodingCapabi 1 i ty" minOccurs="Q") 
<xs:complexType) 

{xs sequence maxOccurs- "unbounded") 
(xsielement name="Audio u minOccurs="0"> 
<xs:complexType) 
(xs: choice) 

<xs: element name="MPEG") 
<xs:complexType) 

<xs: sequence maxOccurs- "unbounded") 
(xs:element name="MPEG-l u minOccurs-"0") 
<xs:complexType) 
<xs: sequence) 
<xs: element name="Layer") 
<xs:simpleType) 

<xs restrict ion base="xs:string") 
{xs: enumeration value-TV) 
<xs:enumeration value="H7) 
<xs: enumeration value-'III'V) 
</xs:restriction) 
</xs:simpleType) 
</xs: element) 
</xs: sequence) 
</xs:complexType) 
(/xs:element) 

(xs:element name="MPEG-2" iinOccurs="0") 
(xsicomplexType) 
(xs: choice) 

<x s : el emen t name="LowSamp 1 i ngRat eLayer") 
<xs:siipleType) 
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<x s : res t r i c t ion base="xs : s t r ing"> 
(xs remuneration value=TV) 
(xs remuneration value="H7> 
(xs: enumeration value="in7> 
(/xsrrestriction) 
(/xsrsimpleType) 
(/xsrelement) 

(x s : e 1 emen t name="Backff ar d Compat i b 1 eMCLayer ") 
(xsrsimpleType) 

(xsirestriction base="xs:string") 
<xs:eminieration value=T7) 
<xs: enumeration value="ir/) 
(xsremiraeration value="IH7) 
(/xsirestriction) 
(/xsrsimpleType) 
{/xs:element> 
(xs: element name="AAC") 
(xs:simpleType) 

(xs : res t r ic t ion base="xs : s t r ing") 
<x s : emimer a t i on val ue="LowComp 1 ex i ty'V) 
<x s : e mime r a t i on va 1 ue="Ma i nP ro f i 1 e'V > 
<xs remuneration value="SamplingRateScaleableProfile'V 

(xs remuneration value-'"/) 
(/xsrrestriction) 
(/xsrsimpleType) 
(/xsrelement) 
(/xs: choice} 
(/xsrcomplexType) 
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(/xs: element) 

(xs element name="MPEG-4" minOccurs="0") 
(xs:complexIype) 
<xs:choice) 

(x s : e 1 emen t name="Syn t he t i cPr o f i 1 e") 
<xs:siffipleType> 

<xs:restriction hase="xs: string") 10 

(xs:enumerat ion value="Levell7) 

(xs enumeration value="Level2'V) 

(xs:emimerat ion value-level 37) 
(/xs: restrict ion) 
(/xs:simpleType) 
(/xs: element) 

(xs:element name=' , SpeechProfile") 20 
<xs:simpleType) 

(xs: restrict ion base="xs:string") 

(x s : emimerat ion value="Levell7) 

(xs: enumeration value='level27) 
</xs:restriction) 
</xs:simpleType) 

(/xsielement) 30 
(x s : e 1 emen t name="Scal ableProf ile") 
(xs:simpleType) 

(xs : r es t r ic t i on base="x s : s t r i ng") 
(xs: enumeration value="LeveH"/) 
(xs: emimerat ion value-level 27) 
(xs: emimerat ion value="Level37) 

(xs: emimerat ion value-level 47) 40 
(/xs:restriction) 
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(/xsisimpleType) 
(As: element) 

(xsielement name="MainProfile") 
(xsisimpleType) 

<xs:restriction base="xs: string") 
(xs : enumerat ion value="Levell7) 
<x s : enumerat i on value="Leve 1 27) 
<xs : enumerat ian value="Level37) 
<x s : enume r a t i on va 1 ue="Leve 1 47) 
{/xs: restrict ion) 
(/xsisimpleType) 
(/xsielement) 

(xsielement name="HigiiQiil i tyProf ile") 
(xsisimpleType) 

<x s : r es t r i c t i on bas e- 'x s : s t r i ng") 
(xsienumerat ion value="Levell7) 
<s s : enuie r a t ion val ue="Leve 1 27) 
<xs: enumerat ion value="Level37) 
<xs: enumerat ion value-level 47) 
(xsienumerat ion value="Level57) 
(xsienumerat ion value="Level67) 
(xsienumerat ion value="Level77) 
<xs : enumerat ion value="Level 87) 

(/xsirestriction) 
</xs:simpleType) 
(/xs:element) 

(x s : e 1 emen t name="LowDe 1 ayPr o f i 1 e") 
(xsisimpleType) 

(xs : res t r i c t i on base="xs : s t r i ng") 
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<xs:enuierat ion value="Levell7) 
<x s : enume ration value="Leve 1 27) 
<xs : enumerat ion value="Level37) 
<xs:enumerat ion value="Level47) 
<x s : enumerat i on value="Leve 1 5"/) 
<xs : enumerat ion value="Level67) 
<xs:enumerat ion value="Level77) 
<x s : emitter at i on value="Leve 1 8"/) 
</xs: restriction) 
</xs:simpleType> 
</xs: element) 

(xsielement name-'NaturalProfile") 
<xs:simpleType) 

<xs:restriction base="xs:string") 
<xs : enumerat ion value- 'Level 17) 
<xs : enumerat ion value="Level27) 
<xs : enumerat ion value="Level37) 
<xs : enumerat ion value="Level47) 
</xs:restriction) 
</xs:simpleType) 
</xs: element) 

<xs:element name="MobileInternetworkingProfile") 
(xsisimplelype) 

<xs:restriction base="xs: string") 
<xs : enumerat ion value-level 17) 
<xs enumeration value="Level27) 
{xs : enumerat ion value="Level37) 
(xs : enumerat ion value="Level47) 
{xs :enumerat ion value="Level57) 



{xsienumerat ion valtie="level67> 
{/xsirestrktion) 
</xs:simpleType> 
{/xs: element) 
</xs: choice) 
{/xs:complexType) 
{/xs:element) 
</xs: sequence) 
{/xs:complexType) 
{/xs:element) 
<xs: element name=" ITU-T") 
{xsrsimpleType) 

<xs: restrict ion base="xs: siring") 
{xs : enumer at ion value="G. 723'V) 
{xs : enumerat ion yalue="G. 723. 17) 
(xs : enumerat ion yalue="G. 7267) 
{xs : enumerat ion yalue="G. 7287) 
(xs : enumerat ion yalue="G. 7297) 
</xs restriction) 
</xs:simpleType) 
</xs:element) 

<xs: element name="0t her Coding") 
<xs:simpleType) 

<xs: restrict ion base="xs:string") 
<xs : enumerat ion value="AC37) 
{xs : enumerat ion yalue="DTS7) 
{xs: enumerat ion value="AMR7) 
{xs : enumerat ion yalue="LPCM7) 
{xs: enumerat ion value="ATRAC7) 
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(xs : emimerat ion value="ATRAC27> 
(xs : emimerat ion value="ATRAC37) 
</xs:restriction> 
(/xs:simpleType) 
</xs: element) 
(/xs: choice) 
(/xs:complexType) 
</xs: element) 

(xs:eleient name="Video" minOccurs="0") 
(xs:complexType) 
(xs:choice) 

(xs:element name="MPEG") 
<xs:coraplexType) 

<xs : sequence maxOccur s="unbounded") 
<xs:eleient name="MPEG-r type="xs: boolean" min0ccurs="07) 
(xs:element name="MPEG-2" minOccurs="0"> 
{xs: coup lex Type) 
(xs: choice) 

(x s : el emen t name="S imp 1 ePro f i 1 e") 
(xs:simpleType) 

(xs : res t r ic t ion base="xs : s t r ing") 
<xs :enumerat ion value="MainLevelV) 
(/xsitestriction) 
(/xs:simpleType) 
(/xs:element) 

<xs:element name="MainProfile w ) 
(xs:simpleType) 

(xs:restriction base="xs:string") 
(xs :enumerat ion value="lovLeverV) 
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{xs: enumeration value="Mainlever/> 
(xsienumerat ion Yalue="Highl440Level7> 
(xs :enumerat ion value="HighLevel7) 
</xs:restriction) 
(/xsisimpleType) 
</xs:elenent> 

<xs: element name="SNRScalableProf ile") 10 
(xsisimpleType) 

(xsirestriction base="xs: string") 

<xs lenumerat ion value="LowLevel7) 

<xs lenumerat ion value="MalnLever7) 
</xs: restrict ion) 
(/xsisimpleType) 

(/xsielement) 20 
(xsielement name="Spat ialScalableProf ile"> 
(xsisimpleType) 

<xs:restriction base="xs:string") 
(xsienumerat ion value="MainleYel7) 
(x s : enumera t i on value="Highl440Leve 1 "/> 
(x s : enumera t i on value="HighLeYe 1 7) 

(/xsirestriction) 30 
</xs:simpleType) 
(/xs:element) 

<x s : e 1 emen t name="HigliProf i 1 e"> 
(xsisimpleType) 

<xs : r es t r i c t i on base="xs : s t r ing") 
{xsienumerat ion value="MainLeYel"/) 

(xsienumerat ion value="Highl440LeYel7) 40 
(xsienumerat ion value="HighLevel"/) 
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</xs: restrict ion) 
(/xs:simpleType) 
</xs:element) 

<x s : e 1 emen t name-'Mul t iYieiPr o f i 1 e") 
(xs:simpleType) 

<xs:restriction base="xs:string") 
<xs : enumerat ion value="Ma i nLeye 1 7) 
</xs: restrict ion) 
</xs:simpleType) 
</xs: element) 

<xs:element name="V422Profile") 
<xs:simpleType) 

<x s : r es t r i c t i on base="x s : s t r ing") 
<xs enumeration value="MainLeYel7) 
(/xs: restrict ion) 
</xs:simpleType) 
</xs:element) 
</xs: choice) 
{/xs: complex Type) 
(/xs: element) 

<xs: element name="MPEG-4" rainOccurs="0") 
<xs:complexType) 
(xs: choice) 

<x s : e 1 emen t name="S imp 1 eP r o f i 1 e") 
(xs:simpleType) 

(xsirestriction base="xs: string") 
<xs : enumerat ion valne-'LevelO'V) 
<xs : enumerat ion Yalue="LeYell7) 
<xs : enumerat ion Yalue="Level27) 



(37) JP 2004-38941 A 2004.2.5 

{xs: emimerat ion value="Level37) 
</xs:restriction) 
{/xsisimpleType) 
(/xs: element) 

(xs:element name="ScalableProf ile") 
<xs:simpleType) 

<xs:restriction base="xs:string") 10 
{xs : emimerat ion value="Leve 1 17) 
{xs: emimerat ion value="Level27) 
</xs: restrict ion) 
{/xs:simpleType) 
(/xs:element) 

(x s : e 1 emen t name="AdvancedSimp 1 ePro f i 1 e") 

<xs:simpleType) 20 
<xs: restrict ion base="xs:string") 
(x s : emimerat ion yalue="Level 0"/) 
<x s : emimerat ion value- leve 1 17) 
{xs : emimerat ion value="Level27) 
<xs:emimerat ion value="Level37) 
<xs:enumerat ion value="Level47) 

{xs: enumeration value="Level57) so 
{/xsirestriction) 
(/xs:simpleType) 
</xs:element) 

<xs: element name="CoreProfile") 
<xs:simpleType) 

{xs: restrict ion base="xs:string") 

{xs:enumeration value="Levell7) 40 
<xs :enumerat ion value="Level27) 
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</xs: restriction) 
</xs:simpleType> 
(/xs: element) 

(xs:element name="CoreScalableProf ile") 
<xs:simpleType) 

<xs:restrietion base="xs: string") 

{xs: enumeration value="Levell7) 10 
{xs : enumerat ion value="Level27) 
{xs : enumerat ion value-'Level37) 
</xs:restriction) 
</xs:simpleType> 
(/xs:element) 

(xs:element name="AdvancedCoreProfile") 

<xs:simpleType) 20 
<xs:restriction base="xs:string") 
{xs:enumerat ion value- 'Level 17) 
<xs: enumerat ion value="Level27> 
(/xs:restrictlon) 
</xs:simpleType) 
(/xs: element) 

(xs:element name="MainProfile") 30 
<xs:simplelype) 

<xs: restrict ion base="xs: string") 

<xs:enumerat ion value="Level27) 

(xs:enumeration value="Level37) 

<xs:enumerat ion value="Level47) 
</xs:restriction) 

</xs:simpleType) 40 
(/xs: element) 
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(xs:element name="NbitProfile"> 
<xs:simpleType> 

<x s : r es t r ic t i on base= M x s : s t r ing") 
<xs :enuinerat ion value="Level2'V> 
(/is: restrict ion) 
</xs:simpleType> 

</xs:element> 10 
(x s : el emen t name="AdYancedReal T imeSimp leProf il e") 
<xs:simpleType> 

(x s : r es t r i c t i on base="x s : s t r i ng") 
<x s : eniime r a t i on va 1 ue="Leve 11"/) 
<x s : ernime ration va lue="Leve 12"/) 
^enumeration value="Level37) 

<xs remuneration value="Level4'V) 20 
</xs:restriction) 
</xs:simpleType) 
(/xs:element> 

(xsrelement name=''AdYancedCodingEfficiencyProfile") 
<xs:simpleType> 

<xs:restriction base="xs: string") 

<xs:emiraeration value="Levell7) so 
<xs:enumerat ion value="Level27) 
<xs enumeration value="Level37) 
<xs enumeration value="Level47) 
</xs:restriction) 
</xs:simpleType) 
</xs element) 

(xs element n ame="S impleStudioProfile") 40 
{xs:simplelype> 
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<xs:restriction base =,, xs:string") 
{xs : enuaier at ion value="Levell"/> 
<xs : enumerat ion Yalue='level27> 
<xs : enumerat ion value="Level37) 
{xs : enumerat ion value="Level47) 

</xs:resttiction) 

{/xs:simpleType) 
</xs: element) 

<x s : el emen t name="CoreSt ud i oPro f i 1 e") 
<xs:simpleType) 

<xs:restriction base="xs: string") 
{xs:enutterat ion value="LevellV) 
<xs :enunerat ion value="level27) 
<xs remuneration value="Level37) 
{xsienumerat ion value="Level47) 
</xs: restrict ion) 
</xs:simpleType) 
</xs:element) 

(xs: element name="FGSProfile") 
<xs:simpleType> 

<xs : res t r ic t i on base="xs : s t r i ng") 
<xs:enutterat ion value="Level07) 
{xs: enumerat ion value="Levell7) 
<xs:enumerat ion value="Level27) 
<xs:enumerat ion value="Level37) 
<xs:emimerat ion value="Level47) 
<xs: enumerat ion value-level 57) 

</xs:restriction) 
</xs:simpleType) 
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{/xs: element) 

{x s : e 1 emen t name= "S i mp 1 eFac eAn i ma t i onP r o f i 1 e"> 
<xs:simpleType> 

<xs:testriction base="xs: string") 
{xs : emimerat ion value='levell"/) 
<xs : emimerat ion value="Level27) 

{/xs:restriction) 10 
</xs:simpleType) 
</xs:element) 

(xs : e 1 emen t name="S i mp 1 eFBAP rof i 1 e") 
{xs:simpleType) 

{x s : r e s t r i c t i on bas e="xs : s t r i ng") 
{xs: emimerat ion value="Levell7) 

{xs: enumeration value="Level2"/) 20 
</xs:restriction) 
{/xs:simpleType) 
{/xs:element) 

{xs : e 1 emen t name="Bas i cAn ima t edTex turePr 0 f i 1 e") 
{xs:simpleType) 

{xs:restriction base="xs: string") 

{xs enumeration value- levell'7) 30 
{xs:enumeration Yalue="Level2V) 
{/xs:restriction) 
(/xs:simpleType) 
{/xs:element) 

{xs:eleient name="ScalableTextureProfile") 
{xs:simpleType) 

{xs:restriction base="xs: string") 40 
{xs: enumeration value="Levell"/) 
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</xs:restriction) 
</xs:slmpleType> 
</xs:element) 

<x s : e 1 emen t nanie="Advanc edSca 1 ab 1 eTex tureProf ile"> 
<xs:siinplelype) 

<xs:restriction base="x s : s t r i ng") 

{xsienumerat ion value="LeveU"/) 10 
<xs:enumerat ion Yalue="Level27) 
{xs:enumerat ion value="Level37) 
</xs:restriction) 
</xs:simpleType) 
</xs:element) 

<xs:el emeu t name-'Hybr idPr o f i le"> 

<xs:siinpleType} 20 
<xs:restriction base="xs: string") 
(xsienumerat ion value- level l"/> 
<xs:enumerat ion value="Level27) 
</xs:restrict ion> 
</xs:simpleType) 
</xs: element) 

</xs: choice) 30 
</xs:coinplexType) 
</xs:e lenient) 
(/xs: sequence) 
</xs:complexType) 
</xs: element) 
<xs:element name-' I TILT") 

(xsisimpleType) 40 
<x s : r es t r i c t ion base="x s : s t r i ng") 
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(xs: enumerat ion value="H26l7> 
(is: enumeration value="H263"/> 
(/xs:restriction) 
(/xsisimplelype) 
</xs: element) 

<xs: element name="M-JPEG") 

(xs:simpleType) 10 
(x s : r es t r i c t ion bas e="xs : s t r ing") 
(xs : enumerat ion value="m] p2Prof i le7> 
(xs : enumerat ion value="mj 2sProf lie"/) 
(/xsirestriction) 
</xs:simpleType) 
(/xs:element) 

<xs:element name="OtlierCoding") 20 
(xs:simpleType) 

(xsirestriction base-'xs: string") 

<xs : enumerat i on value="RealVideo7) 

(xs:enumeration value="WMV"/) 

<xs : enumerat ion value="QuickTime7> 
(/xsirestriction) 

(/xs:simpleType) 30 
(/xs: element) 
(/xs: choice) 
(/xs:complexType) 
(/xs:element) 

(xs:eleaent name="ImageGraphics" minOccurs="0") 
(xs:simpleType) 

(xsirestriction base="xs: string") 40 
(xs: enumerat ion Yalue="JPEG'7) 
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<xs:enumerat ion value="JPEG20007> 
<xs:enumeratlon value="TIFF7) 
<xs:enumeration value="GIF"/> 
<xs remuneration value="XBM7) 
{xs:enuuieration value="PNG'7> 
<xs remuneration value="7> 

</xs: restrict ion) 10 
</xs:siiDplerype) 
(/xs: element) 

(xs: element name="Text" minOccurs="0") 
(xs:complexType) 
<xs:choice) 

<xs:element name-'ASCII" type="xs: boo lean"/) 

<xs: element name="Non-ASCII") 20 
(xsisimpleType) 

(xsrrestriction base="xs: string") 

(xs : enumerat ion valne-UTML"/) 

(xs : enumerat ion Yalue="IS0-885fr-l7> 

(xs : enumerat ion Yalne="Shift_JIS'7) 
</xs: restrict ion) 

(/xsisimpleType) 30 
</xs:element) 
(/xs: choice) 
</xs:complexType) 
(/xs:element) 

(xs:element name-'ContralTerm" minQccurs-'O") 
<xs:complexType) 

(xs: sequence max Occur s="unbounded") 40 
<xs:element name="DisplayWinSize" iinOccurs="0") 
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<xs:complexType) 

<xs:attrlbute naae="Widtli" type="xs: integer" use="required7 

> 

(xsrattribute name^'Height" t?pe= w xs: integer" use="required" 

/) 

(/xsicomplexType) 
</xs:element) 

<xs:eletnent name="PictureSize" uinOccurs="0"} 
<xs:conplexType> 

<xs:attribute naae="Width" type="xs: integer" use="required7 

) 

<xs:attribute name="Height" type="xs: integer" use="required" 

/) 

(/xs:complexType) 
</xs: element) 

<xs:element naffie="Bitrate" type="xs: integer" min0ccurs="07) 
<ss:element name="BufferSize" type="xs: integer" min0ccurs="Q7 

) 

<xs:element name="FranieRate" type="xs: integer" min0ccurs="D7> 
(/xs: sequence) 
</xs:complexType) 
(/xs: element) 
</xs: sequence) 
</xs:complexrype) 
{/xs: element) 
</xs: sequence) 
</xs:complexType) 
</xs:eleient) 
(/xs: schema) 

[01 14] 

Si?ti/cf±fi*t-ll?nft?il/f ^f-f 7 • 7l/-i,7-^i 1 nyfv^l, n 
y 7- y y E M , m r * • * y • -r v y K , =r 'J % iv - -7 ■< ? ~> v • -y- - if x ^ t? /s v> & n 

S , S«SJfeitf*7 h7-*iaiT?3yf y>yoRftS7t-Vy HEl^TJtS, 
[01 15] 
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[0116] 

ffl£tl£g*2ftft7*-v-y MC-Bc-r5fcS>fc:giJ©7*-V«y hC3>T-yy*«» 
[01 17] 

gii^tiftfiijiftD i AMT?«*Sftfetf-><tt, ^n*^«otry^xx^-;v^teS 

HE-SfSftftC, -o©7*-Vyhfr£SiJ©7*-Vyhfcny7>7£:^$!-f5 10 
ft i6 tc »•& 7 - 71/ *IJR Tf # § c 
[0118] 

t§nyf>7l§fl:7-;VtS*5lltaxf DIA ( 7 s> * /I/ • 7 -f 7 A 

a#) fB3*/l^Tt3iBiK5ji£BE3£-f SX7y 7*t, 
MIBS^fCltulBD I AKaE&&tff SX7y 7*:, 

3yr-WO-»***f ^-/WcfufBD I AIBizE^^D, *fr ftit § X 7 

y^TffcoT, ME*-7^iti!D I Af2ig^**»«TLTfi!liI-r§Xr y 7^, 

iias* c j; ^ t iff ftl? nfcttE d i a iea t - f l ft 7 t - v >y h o n > f y 7 * 20 

WEiSSKMian >7>y£Kfif« X 7 -y 7° i: 
[01 19] 

yl^jfas, ffi£©S«fc*P*t 5 a >7 >y«F#{fcv-;i/-e****«t- sxt -y 7 s 

2:, 

D I A Ct*^#^ ■ 7^xi,38-a0 |Bj££Ji^Ttt!BS*3:IBxE<r&X7-y7°J:, 
f513S*(c fulBD I AEa*Mt8Xfy^t, 

jjaaB«S*fcD I AfBxEf§£^£HSLT, ty^^yfD I A WBiS^^^Rl 11^1-^X7 30 
■y 7° fc , 

Ws I B fift * © * y h 7 - * • 7° n h 3 ;l/ , ffi © 7 - 7P , £ ft fi a. - if • 7° U 7 r b > X K * 
^J^T, *-y 7-^*frfec!;t/n.--9 1 ' • 7 U 7 r U 7 X * IB 2 L ft D I A 13 2^* 7 7 
^y^4it57f77 , J: 1 

ayfyyo-ltmStUUK, if-^EffifBD I AfBxE^r^D, ifrtitSXf 
yT'TffcoT, MIBIf-A^fQIB D I A|ExB%«3t»*TLT®U^§X7-y 7t, 

MIBS*£Mf3 3777 7£ffi{M75X7y7i: 

* * ty o 40 

[0120] 

*5SK©^3ji«©a-^-^;l/ • ^;b7*7^7 • 7b-A7-^SS*8f ©3>ry 

DIA (7 7' ? 71/ • 7^ 7Z.il £0 Gj££ft IB 4l§**M'f&X7 y 7° £ , 

tulBffi*fcMIBD I AEa*S^tSXf7 7"fc. 

IfilBSStCD I A K&I8£S%^8 b T, * 7 7 7 f D I A IB $ % 4 A fig K t 5 X 7 

tu IB ffi * © * y h 7 - X • 7° n h n 71/ , ttoy-fr, $ ft a a - if • 7 U 7 r 7 7 X fc S 
•jl/it, * >y b7-7^ff*5j;tfn.-Hf - 7U7rbyX*fBMLftD I A IB $ £ * 7 7 50 
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iESJODID/^-t, IPMP;^t. EELK-t, RDD/<-t, IsitfDIA 
^-t^lgLT, DID (f'^;^7^ri-f?7^^3y) , IPMP ( £n «J 

ftfgftiffafcitffflii) , rel (mmmmwm) , rdd (^jx-^s**) , *s,fctf 

D I AfE3z&£«£»fjTf5Xx-y7k, 

^ O D I D , IPMP, REL, RDD, fcitfD I AEMUD I ( x S> £ /U • 7 -f x A 

) ^ligil-rsxxyT 1 ^, 

fulSS^fCfc^TD I D^^i^-© rf 3 ^XJ /-b;£jltR-r§Xx"y7k, 

MED I D^^^-iC IPMP, REL, RDD, J: £>' D I A IE $ 2 ti T 1^ £ i§ 

t (£ , tfffHS*©DID^-a-OIPMP, REL, RDD, ^oiffD I AfE 

^MfBD I AEa*«S»«rLTi!iit5Xr7 7k, 

l9ESS*£±^r^ffft«*tifc«IED I AfE*6fc:-&Lfr7*-v>y K'$?n^f^ 
fufESSfcfulEn yx>7£ffiflf « Xx >y 7°k 
[0121] 

*»iOl4iiOa^;<-t;l/ • ?;^^f-f7 ■ 7 U — A 7 — ? ■ f-F^iYll 
D I AA-if^St5I^y-F-)i^SiItSXf 7 7"t, 

«*tM«tiftDlA (x$>*7l/ ■ T^fil^) IB^^fflV^T, MfBS&iSfcfEiEf « 
Xf-y7t, 

> *HBa*y-h7x'fEI9ED I AfEj$£S®-t-3Xx-y7°k, 

M IE 51 £ y - h 7 x K <^ T , ^ © D I AGa^tt§n>f y7*fttt5Xf 77 
k , 

tu IB 3S -a- y - h 7 x Y v> T , M IB D I A A - -9" £ J; »K I5K n y f V 7 § © 

CfflVTc, Sttlfco fcD IAM**##*r-f£Xx-y7k, 

MIBri>x>7fco^T|EjZgf-3©tcfl§^fc, «£»pflr S n fcflu BH D I AfB5S£, fufBS 
**8B3£f SOfcffl^fciiiiiBD I AfBxEk ttlftSXf'y 7° k , 

±IBXx-y 7fcfctf SMfBttiBSmt £ Diiftft, ft ^ ft 7 * - v >y HlHIT-R* 

ft ^ £ k a , i!2n>fy;^h7yxn-f^yytsxf-y7 , t > 

WEXf -y ^fci t) h^VXn-rVy^JnftXt-V'yhr, fu IB n > x > y £ IB $ 
f « , ift4D I AfBlOfi*SStSXfyrt> 

tufBh5'yx=i-f ? ^>^$tT/c7*--7>y h <£> m IB 3 ^ x > V ic , M IE D I A IB $ <9 IM 

WE3a^y-h^x>TK:J:!J, h^>X3-xV;/y£nrcSft£ft^{[;7*-v-y 
lt53Vry7S, -9-*- b f 3«HB*S*K:2Hg* 5 Xx -y 7° k 

[ 0 l 2 2 ] 

*^B3 0^5SI«©a-/^-^;I/ • V ;l/ x ^ x 7 • 7 U - A 7 - ^ • <t-A||(D3y 
x > 7 M ^ £ ft « , IB « L Tc v ;l/ x * x -f 7 • n > r V 7 t* ? ;l/ f ^ f i" 7 ■ ^ - * M 

lt^Xr77't, 

ME3yf>yo§«CMLTD I AlB2^4«-TSXf -y 7k, 
tu IE D I A |B£R * , lu IE ft JSf § a > x > 7 K mtt t -5 X x y 7 k , 
tu IB ^ - A K D I A^-t^Hgf§Xf77t> 
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3iSOfg«^LT, *S6**»SD I AEifiOffi*SWt5Xf7^t$ot, MBD I A 
MIB-t-MK <fc o T MfBD I A E 3£ © II fcflli IS flfTSXr -y -ft, 
X r >y 7° t , 

h7yxn-fV>ysn/cii3 3yf>y^iaat5, fffc&D i AM©ffl££fi£t 10 

5Xfy7t, 

^f-nLT, iufBfffc & D I AM©ffi£, MEh7>X3-fr^^Jhftny 

[0123] 

*»9iO«6liaifl0a-^- , 9->I' • v;l/f^f-f7 ■ 7 b - A 7 - ^ • f-/<gf ony 
fy^l^ssa, IB ILftx'^f^f^ t 7 • nyfyyfvii'f^f^ • — 

S9 IB 3 y r V 7 © # « K « L X D I A IB j£ * 4 fig 1" 5 X r y 7° t . 

iiulBD I A|B3£, »B»)St«3yfy9li:*«t5Xfy^l:, 20 
fulBlt-^tcD I AA-t^*8tSXf7^t, 

tfifa^-/^C®^^-;P^*S^fc«7 , 7 7^>LT, ^^§v;V^^7 2 V77*-v^ 

tu IB -9- - ^ c fe* t , iianyfyy^, BufB5i-& > y -fritm ASttffc § «$t© 

ft 7 * - V -y htf !6h7>X3-f ^y^'Ls f B It £> X x -y 7° i: v 
BiSofS^^tT, «*fr5D I ASaol«Sit*5^f y^?*ot, M IB D I A 
Moffitt, WlB4ffi*oa^{bt673s UStiS*? h 7-7©&#, ft £ t>\ a -if • 

tuKif-zUc iotiED I Aiaoi^liSDrfSXf^t, 

tu IB If - * ft fc IB II 5 n It 3 7 r 7 7 t? % o T , M IB S * K «fc t) ft ft SB S ti fe tu IB D I 30 
AEa*EVTlEJfi*ftfc, h © a y r 7 7 * Si ft T § X f y 7° £ , 

v^yxa-f-f >^«tiftit)E3yf vyifiats, $Tfc%D i AiBM©ffi££fi£ir 

57T77L 

^f-^HT, tu f E Sfi & D I A f B $ © ffl £ , tt IB h 7 > X3-f^f V ^Jtlft 3 > 
fy7tcHft§7f77t, 

-§&Lfcft^{t7*-v-y h , * y h7-^*ftfeJ:tfi-f ' ^'J7rVVX*«t5 
MIB n 7 t- v 7 tulBS* t f § X r *y 7° £ , 

[0124] 

*^B^0^7ffitt©3-/^-+h;V • •?A,?-* 1 f47 • 7U-A7-7 • 40 
f>7l^SSIi, IB ft L £ t ;P ^ * t* -r 7 • 3yr77tv*f^r^7 ■ 1f-^£#§ 
ItWf >y ft, 

igayfyyo^^t^bTD i AES^Sitsxf -y/t, 
tu IB D I A|B$£, iHES6t5 3Vf>f fcSfttSXfyyi:, 
Iff IB V - K D I AA-t^IgfSXf-^i, 

MIB^-/S£^7-;l/£ftS£rcti7°57V7LT, I45?*f ^r^77t-?7 
hH^h^yxa-r^vy^tg^ftffnltecfSX^-y^i:, 

HSitftl/^ FCftJi, 3. - -tf jc J* L T , DID^i-tlPMP, REL, RD 
D, fecfctfD I AIB$£3fffif SXx -y 7° £ , 

***ffiffl-r*«HB3.-1f J: ») s MEDID^-a-iPSOf 3^X*ff5XT«^J: 50 
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fu I B x a X fp- fc: ^ UEIJfr&D I AEaoatS&BESXfv^TSoT, lulHDI 
AtB$<Dffi«, MfB* >y h feitfa-if • /'J75-Uyx^EI1-20fflt^ 

ti & X x v 7° t , 

*ul2'9--/Uc <fc D , MfBD I Ami&(OM*mjCMffit 3 Xt >y 7° 

±fHX7 L ^7°tfe^5«S:»#f<D|gSfc)SCT, luiai^^-zl/^IRLT, h^yxn 
- 7* ^ ^ ^ £ ?T V, It IB if - ft tf , *«7*-7?hfr6ffl07*-V7HC«»t« 

h^^Xn-x-i'^^^nrcluian^ry^^tBat-S, fTfc^D I AKMcDfi^fiScl- 
5Xr77t, 

^r-niT, Knatf^aDiAEaoii*, iifih7>x3-fo^^ti/c3> 

iEnyfyy*, t8fBffi*t@H€f SXx>y 7°t 
[0125] 

fy-yi^JSti, t ;]/ f- * f j 7 • a y x y y T* v fu x * f 4 7 ■ It-^fc^ftg-fSX 20 

i^nyryyOS^KMLTD I ABJE*4*t«Xf y7"i, 
W1BD I A IB 3zE ^ > MfB*f{Sf«n>7 i > , yt^#T«Xx>y7°i:, 

t5fB^-^UcM^r^-;l/^HStrcti7°7^^yLT,S^§v;V^^f ; V77*-v-y 
hHT*h7yxn-x^V^iltl^StTnrti}<:-r5Xx-y7°i:, 

ft 7 * - *? -y hC^fch^yXn-x^y^L, fiitSXf y^t, 
fflK*J;tf-fel'*h©feii>, i-ft?}LT, DID^a-fclPMP, REL, RD 
D, ftitfDI AEa*a«tSXfy7"t, 30 
£ ffi ffl "T § Kt 13 =l - if £ J: 9 , tu IB D I D^-a-fr^of 3^x^fT5Xr77J: 

«HBf-3^XttiK:«Ha«*A»6D I AiaiOffli&§y?(5Xf yTT'Sot, SufBD I A 
IH&Offltf, fffEffi*Mfbffi**£&t-S©fcffl^£ft£Xxy7fc, 
ifi^a^X^t, MieS**5D I AlHM©i?glti§Xf 77°T'$^T, MfBD I 
A|B3Sofi«, tulB^-y h 7- *5 i ffa-if • 7U 77 l/yx*EiSf SOfflv^ 
ft 5 X x -y 7° i: , 

WlB^-^fc cfe *) , MfBD I AEaoi§iJ»*ft5Xr7 7"t, 

f5M*fc «fc oTSfrftSSftfcHUsBD I AfBMfc,fcoTl3$2ft5liufB®;££ftfc7* 
§ X f -y 7° s 

^f-^LT, MfBfTfc%DIAfB3z6©!!^ M!Eh7>Xn-fY>^?n/cay 

f yyciflt^xf '?7t, 

-SLfeWF^fb7*-vy h , * >y h 7 - ^ sfeft £ J; C/ n - +f • 7'J 7 r l^yx^tt? 
ttifBn y^y taaa«*CEffl1- 5Xr77t 

[0126] 

*f£BJ3©H9ffi»©rt.-^--9-;b • t /I/ x x Y 7 • 7 1/-^7-^*ll03yfv 
fltSftll, W IB a ^ ^ - ■ ?/P^^f-f7 • 7 1/-i7-?ajlli03yf>' 50 
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d i AEasfflv^Twetts^KiEr* xf y 7°#, 
t , 

±may^yy s v-xW^ikl^fV, *s X -r *fb W fiM b ^ •¥ k H a § 
ft W*fcfcV»T, MIH D I AfBxgT'Mf5C*«€fbt6**fH^-r 5Xr? 7° > 

T, iE«fftfflI?ffil/^h«143/<5^-*K«l/T, MfBS*K ± *) # - h * 
[0127] 

>"ya^SSii, MfB^--^--9-;l'-v;V^^T ; V7 • 7U-i»7-^«*8iOn>f 
D I AlB5E*fflV^TW3a4»*%iaa-rsX'ry 7 b\ 

i«*0-|R«1#*, S*^-F^i7, e*V7h*i7, 4H*->X7 i A, tlifffilO 

ignyfry, y-xl§ftu^t, ~> x f Att^fb w ■v, r^wtis^s^ 
IfcV-ftCJJ^T, 19 IB D I AEa-eMEiSsfiMfcfllrtfciea-rsXT^y 

I A1B»'?/l^**lll>IBT*fcoT\ fltett* fcWE*-^ i: 

©HT?M*ffl1-©tem^5ftSiMiPlB&8£*£Xf t 'y7*i: 
ffi»ttOfc«)K, XML TWIBD I A m&ttmmt Z> Xx y 7° i: 

[0128] 

#%K©it 1 l©Iioa^A-^;l/-Y;l/?^f^7- 7^A7-7ajif03> 
D I AK&*^TfflffiiS**Ea-f 5X-ry?*tf, 

iS*©-|Rfl?l#SL g*A-^i7, S*V7h7i7, S*-77Ti, feitf, Ml 
OW*fcLT, 4Jg*»^ffcffi7J%^tr, Pg»«Ji*ffll/->Tl(HH«g**3Ba , rS Xx y 7° 
fc . 

±Sn>x>7, y-xMfbw*, ^xf A**{bW"V, (slWttlSSW^ 
tx§«7^l5H^^-rX'r'y7h, 

±$©D I AE3S"?fflvSfflffliiBT?»^T, SliCiTS^ bubBS* i: ttifB^- A i: 
SDL (*ifB&miB) Of Sf IKED I AE2«S)St5Xf'y7'J: 
[0129] 

2©il«<Da-/^--9-;V • v;l/f^f^7 • 7 1/-A7-7S*II037 
ry^I^SSli, • v;l/f^f^7 • 7P-A7-^JS*8lony 

fyfi^tttftoT, tulBS*^tDI AfBa^^gP^HaLT, t>7^yfD I 
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Gmm. affi^Arf^-jr y vm ! k<F>mmm*Mi£.t% z. tic * nyr^n^Y-y 

n °pK, fe. xhu-sy^, ^yn-f^yy, *ti6©«ttt 7y 

y y ?<Dfflmm*Mfet % c tciD, 3 v*ryv • 7 >y n^tit§a-f . 
7';7rl/>'X^iHML, * p, £ , 

* y h 7-/7 . 70 h • $fctta--ifA**>5, MIES 

* fc £ v T * >y H7-**ft*S&$4Xf7^i:« 

iio^r? 7t fe^TSS^nfcmfEftJiPlS^fflV^ £ f: {c «fc D , itu IBS* fc & ^ T , 

* v h7-^l:ftii:lt5, § It & -d ;1 5 ^ - £ £ , MIHD I AEatSJft-rsXTy 10 

ffi IE ffl * & v> X , a - if • -fv^x-xfr £©:i-+F- ^'J7rUyx^§i^sx 

i-f ■7 , 'J77l,yXt||t5 1 Sl^t>ft/<7^^, fufED I AfESifCIEglTS 
Xf-y/i: 

[0130] 

•y h7-*£»ft«*i;fe:ir:/*--9-;l/ • VAf^r^7 • 7 l/-A7-^S*i|^ , 20 
T, 

D I AfEizESrffl^TtulBif *£IEM IT 3 D I AfEj$3£J&#§ t, 
D I AffiiEfcWIEiSSfcjStt-rJBjRtfWfc, 

* « A § o 

[0131] 

4 0lS«l-M-^* • t;I/7 l ^t :; V7' • 7 1^ - A 7 - ^7 . f — y ^ x -i 30 

D I AlEM^ffl V^TieiES*^lE^-r i> D I AM£jff&fc, 
D I AfEM£MiEiS*fciitt-f a l N i: . 

ttE«*E*#StlT^*D I AMfctulB^tySEIlfcS&'rSU 
fufESSfc£5:n>x>' > yS:£Ej^^£ny7"y^^ 

KBayfyytSftsn, §fi l d i AiBa^M*»fft-?»D i a t, 
liSiStifeD I AfEa!^WIE^*Ko^TOMIED I A i: J£« T 5 » 40 

iS3yry i y07*-V'? hi:fuIES*©D I AEaKl««hft7*-Ty h t ©5 
XVy^tf&S^fcfJ, iJE3>f>'J'07*-7y h^ttifE^^OD I A IE a K IB « 
*ti/c7#-v?Kth7VX3-Kt5h7yX3-^J:, 

WEh7y^n-Kjnftnyfy»;*Eat««ft4D I AIB$©ffi£ % ±mm 

t , 

lufBfT/c^ D I AIEa^ffi^SuIB h 7 y KS ft fe 3 > x > 7 KS 2 &stt«3 fc» 

[0132] 
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* • f-;U*6ot, 

^nyfyyto^TOD I Aiai£££/£-f3D I A £ j£ f§ k 
*fiSf Sn^ry^tcMfED I A * & l fc . 

luES{f LfcMffiffi*£M1-§ D I AE2ol«iX»«ftS D I A^-tffc, 
WSnyf ^ytaaS'r^f ^f-f7 • 7 * - v -y hSf h7yxn-Kt§I^y- 

lu K *f ft 4 D I A f 2 a © ffi * itti f a b 5 > X n - K * ft k n > r > 7 E * © ;* # 5* - £ t L 

Mian v-^^y *KHHi«*K Eft tzmm&t 

[0ffi©fg¥&t£HJ!] 

[0 1] UMtiiffi i ? J fvi®**^? %3--*f^> -Sft-eay^y^sfii 

[03] MPEG-2 1 D I AiE^33<fct/MP E G — 2 1 D I AM-**f f 

[04] ^T^T-yv-xfcesB-r*, * bji d i AE^ft^-r H-efe s. 

[0 6] !S*SlXMLX^-Yt!)7-*f?f t%^tll?fe5„ 

[07] ^f-f7' UV-X*±tfW*fc»-r*DIAESfi*iS1-HT?S*o 

[08] f DD I AfiJ!*St5-0«)7*-Vyhfr&*OD I A fa *E £ # <T 5 gij © 7 

[09] -S^lT/'J^-i/a^Tfflt^tlSD I A!ai*S-r5MPEG-2 l 
S 1 1 1* $ 3 „ 

[01 o] Mfifo'fyz^tr-j-?- 77"'j^-'>3>T?ffl^5ti5D i a ia $ ^ # f § 

MPEG-2 lSJS^tHf*!. 

[01 i] * h y - 5 y ? ■ a > ^ > y Efi t * y r /i/ * * 2»a-& 7 1/ - & 7 - * * 

[01 2] I§5*^h7-^iftfeJ;r;a-f • 7'J7rl/yx^f tS^^'xoafi 
W&B^7b-A7-^£^t0-?&5„ 
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1 Title of Invention 

METHOD OF CONTENT ADAPTATION FOR APPARATUSES OF UNIVERSAL MULTIMEDIA FRA 
MEWORK TERMINAL, SERVER, AND GATEWAY 

2 Claims 

1- Method of content adaptation for an Apparatus of Uni 

versal Multimedia Framework Terminal, comprising following steps of: 

building a terminal with content decoding tools that is co 
mpliant to certain standard; 

describing the terminal using DIA (Digital Item Adaptation 
) Descriptions; 

attaching the DIA Descriptions to the terminal; 

sending and submitting the DIA Descriptions to a server fo 
r retrieving a piece of content, whereby the server is parsing and proce 
ssing the DIA Descriptions; 

selecting the content which is in the matched format with 
the DIA Description submitted by the terminal; and 

delivering the content to the terminal. 
2. Method of content adaptation for an Apparatus of Universal 

Multimedia Framework Terminal, comprising the following steps of: 

building a terminal with content coding tools that is comp 
liant to certain standard; 

describing the terminal using DIA (Digital Item Adaptation 
) Descriptions; 

attaching the DIA Descriptions to the terminal; 

implementing a DIA Description Generator in the terminal t 
o be able to generate DIA Descriptions on-line; 

generating DIA Descriptions on-line to describe network co 
ndition and user preference based on network protocol, other tools, or u 
ser preference in the terminal; 
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sending and submitting the DIA Descriptions to a server fo 
r retrieving a piece of content, whereby the server Is parsing and proce 
ssing the DIA Descriptions; 

selecting the content which is in the matched format with 
the DIA Description submitted by the terminal; and 

delivering the content to the terminal. 
3. Method of content adaptation for an Apparatus of Universal 

Multimedia Framework Terminal, comprising the following steps of: 

building a terminal with content coding tools that is comp 
llant to certain standard; 

describing the terminal using DIA (Digital Item Adaptation 
) Descriptions; 

attaching the DIA Descriptions to the terminal; 

implementing a DIA Description Generator in the terminal t 
o be able to generate DIA Descriptions on-line; 

generating DIA Descriptions on-line to describe network co 
ndition and user preference based on network protocol, other tools, or u 
ser preference in the terminal; 

implementing a DID (Digital Item Declaration) Parser, IPMP 
(Intellectual Property Management and Protection) Parser, REL (Rights E 
xpression Language) Parser, RDD (Rights Data Dictionary) Parser, and DIA 
Parser in the terminal to be able to parse DID, IPMP, REL, RDD, and DIA 
descriptions 

browsing a DI (digital Item) with its DID, IPMP, REL, RDD, 
and DIA Description; 

selecting "choice" notes in DID menu by the terminal; 
parsing IPMP, REL, RDD, and DIA descriptions in DID menu i 
n the terminal if there is such description appearing in the DID menu; 

submitting the DIA Descriptions used to describe the termi 
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nal, the network condition, and tie user preference to a server for retr 
ieving a piece of content when there is such DIA note met in the DID men 
u, whereby the server is parsing and processing the DIA Descriptions; 

selecting the content which is in the matched format with 
the DIA Description submitted by the terminal; and 

delivering the content to the terminal. 
4. Method of content adaptation for an Apparatus of Universal 

Multimedia Framework Gateway, comprising the following steps of: 

building an adaptation gateway with transcoding function; 

building an adaptation gateway with a DIA Parser; 

describing terminal using DIA (Digital Item Adaptation) De 
script ions, attached to the terminal; 

registering the DIA Descriptions into the adaptation gatew 
ay for each of the terminal supposed to be supported by the adaptation g 
ateway; 

receiving content with its DIA descriptions in the adaptat 

ion gateway; 

parsing the received DIA descriptions used to describe the 
content by the DIA Parser in the adaptation gateway; 

comparing the parsed DIA descriptions used to describe for 
the content with the DIA descriptions used to describe for the terminal 

transcoding the content if there is mismatched in term of 
coding formats indicated by the comparing results mentioned in the above 
step; 

generating a new set of DIA descriptions to describe the c 
ontent in the transcoded coding format done in the above step; 

attaching the new set of DIA descriptions to the content i 
n the transcoded coding format; and 
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sending the contents with different transcoded coding form 
ats by the adaptation gateway to the supported terminal. 

5. Method of content adaptation for an Apparatus of Universal 
Multimedia Framework Server, comprising the following steps of: 

building a multimedia server with stored multimedia conten 

ts; 

creating DIA descriptions for each content; 

attaching the DIA descriptions to the corresponding conten 

t; 

implementing a DIA Parser in the server; 
implementing or plugging-in adaptation tools in the server 
to be able to perform transcoding functions between different multimedi 
a formats; 

receiving a set of DIA descriptions from a terminal via an 
y means, wherein the set of DIA descriptions are used to describe for th 
e terminal decoding capability, network condition used, as well as user 
preference; 

parsing the set of DIA descriptions by the server; 

selecting the adaptation tools to perform transcoding to c 
onvert from one format to another In the server, according to the parsin 
g results mentioned in the above step; 

generating a new set of DIA descriptions to describe the t 
ranscoded content; 

attaching the new set of DIA descriptions to the transcode 
d content as its metadata; 

delivering the content with the matched coding format, net 
work condition, and user preference to the terminal. 

6. Method of content adaptation for an Apparatus of Universal 
Multimedia Framework Server, comprising the following steps of: 
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building a multimedia server with stored multimedia conten 

ts; 

creating DIA descriptions for each content; 

attaching the DIA descriptions to the corresponding conten 

t; 

implementing a DIA Parser in the server; 
implementing or plugging-in adaptation tools in the server 
to be able to perform transcoding functions between different multimedi 
a formats; 

pre-transcoding and storing the content in the server to s 
everal popular coding formats using the above the adaptation tools; 

receiving a set of DIA descriptions from a terminal via an 
y means, wherein the set of DIA descriptions are used to describe for th 
e terminal decoding capability, network condition used, as well as user 
preference; 

parsing the set of DIA descriptions by the server; 
selecting the stored content in the server, which is in th 
e required format that is described by the DIA Descriptions submitted by 
the terminal; 

generating a new set of DIA descriptions to describe the t 
ranscoded content; 

attaching the new set of DIA descriptions to the transcode 
d content as its metadata; 

delivering the content with the matched coding format, net 
work condition, and user preference to the terminal. 
7. Method of content adaptation for an Apparatus of Universal 

Multimedia Framework Server, comprising the following steps of: 

building a multimedia server with stored multimedia conten 

ts; 
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creating DIA descriptions for each content; 

attaching the DIA descriptions to the corresponding conten 

t; 

implementing a DIA Parser in the server; 
implementing or plugging-in adaptation tools in the server 
to be able to perform transcoding functions between different multimedi 
a formats; 

providing IPMP, REL, RDD, and DIA descriptions in DID menu 
for user to view and select; 

making choices from the DID menu by the user who is using 

a terminal; 

receiving a set of DIA descriptions from the terminal duri 
ng the choice making, wherein the set of DIA descriptions are used to de 
scribe the terminal decoding capability; 

receiving a set of DIA descriptions from the terminal duri 
ng the choice making, wherein the set of DIA descriptions are used to de 
scribe the network condition and user preference; 

parsing the above the set of DIA descriptions by the serve 

r; 

selecting the adaptation tools to perform transcoding to c 
onvert from one format to another in the server, according to the parsin 
g results mentioned in the above step; 

generating a new set of DIA descriptions to describe the t 
ranscoded content; 

attaching the new set of DIA descriptions to the transcode 
d content as its metadata; 

delivering the content with the matched coding format, net 
work condition, and user preference to the terminal. 
8. Method of content adaptation for an Apparatus of Universal 
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Multimedia Framework Server, comprising the following steps of: 

building a multimedia server with stored multimedia conten 

ts; 

creating DIA descriptions for each content; 

attaching the DIA descriptions to the corresponding conten 

t; 

implementing a DIA Parser in the server; 
implementing or plugging-in adaptation tools in the server 
to be able to perform transcoding functions between different multimedi 
a formats; 

pre-transcoding and storing the content in the server to s 
everal popular coding formats using the above the adaptation tools; 

providing IPMP, REL, RDD, and DIA descriptions in DID menu 
for user to view and select; 

making choices from the DID menu by the user who is using 

a terminal; 

receiving a set of DIA descriptions from the terminal duri 
ng the choice making, wherein the set of DIA descriptions are used to de 
scribe the terminal decoding capability; 

receiving a set of DIA descriptions from the terminal duri 
ng the choice making, wherein the set of DIA descriptions are used to de 
scribe the network condition and user preference; 

parsing the above the set of DIA descriptions by the serve 

r; 

selecting the stored content in the server, which is in th 
e required format that is described by the DIA Descriptions submitted by 
the terminal; 

generating a new set of DIA descriptions to describe the t 
ranscoded content; 
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attaching the new set of DIA descriptions to the transcode 
d content as its metadata; 

delivering the content with the latched coding format, net 
work condition, and user preference to the terminal. 

9. Method of content adaptation for an Apparatus of Uni 
versal Multimedia Framework Terminal, according to claim 1, further comp 
rising the following steps of: 

describing the terminal by using a hierarchy structure, in 
eluding terminal general feature, terminal hardware, terminal software, 
terminal system, and terminal decoding capability as the 1st layer; 

describing the terminal decoding capability in different c 
oding layers, from primary content, source decoding layer, system decodi 
ng layer, transmission layer, to the DIA descriptions; 

defining detail descriptions in each coding layer includin 
g coding and decoding parameters, to indicate the maximum supporting ran 
ges by the terminal for different parameters used in the decoding proces 
s; 

defining controlling terms to use in the DIA descriptions 
mentioned in the above, which is a set of common terms and used to signa 
1 between the terminal and the server. 

10. Method of content adaptation for an Apparatus of Dniv 
ersal Multimedia Framework Terminal, according to claim 1, further compr 
ising the following steps of: 

describing the terminal by using a hierarchy structure, in 
eluding terminal general feature, terminal hardware, terminal software, 
terminal system, and terminal decoding capability as the 1st layer; 

describing the terminal decoding capability in different c 
oding layers, from primary content, source decoding layer, system decodi 
ng layer, transmission layer, to the DIA descriptions; 
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defining detail descriptions in each coding layer includin 
g coding and decoding parameters, to indicate the maximum supporting ran 
ges by the terminal for different parameters used in the decoding proces 

s; 

defining controlling terms to use in the DIA descriptions 
mentioned in the above, which is a set of common terms and used to signa 
1 between the terminal and the server ; and 

expressing the DIA descriptions in XML to provide extensib 

ility. 

11. Method of content adaptation for an Apparatus of Univ 
ersal Multimedia Framework Terminal according to claim 1, further compr 
ising the following steps of: 

describing the terminal by using a hierarchy structure, in 
eluding terminal general feature, terminal hardware, terminal software, 
terminal system, and terminal decoding capability as the 1st layer; 

describing the terminal decoding capability in different c 
oding layers, from primary content, source decoding layer, system decodi 
ng layer, transmission layer, to the DIA descriptions; 

defining detail descriptions in each coding layer includin 
g coding and decoding parameters, to indicate the maximum supporting ran 
ges by the terminal for different parameters used in the decoding proces 
s; 

defining controlling terms to use in the DIA descriptions 
mentioned in the above, which is a set of common terms and used to signa 
1 between the terminal and the server; and 

creating the DIA descriptions in the form of SDL (Syntacti 
c Description Language). 

12. Method of content adaptation for an Apparatus of Dniv 
ersal Multimedia Framework Terminal, according to claim 2, wherein netwo 
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rk condition that is related to content format adaptation is described b 
y defining controlling terms, like bandwidth, delay, and packet loss; an 
d 

user preference that is related to content format adaptati 
on is described by defining controlling terms, like duality, color, size 
, streaming, downloading, filtering with their attributes; further compr 
ising the following steps of: 

receiving network condition in the terminal from network p 
rotocol, other private tools, or user input; 

converting the received parameters on network condition in 
the terminal into the DIA descriptions by using the controlling terms d 
e fined in the above steps; 

receiving user preference in the terminal from User Interf 

ace; and 

converting the received parameters on user preference in t 
he terminal into the DIA descriptions by using the controlling terms def 
ined in the above steps. 

13. An apparatus of universal multimedia framework termin 

al, the terminal connected to a server via a network, comprising: 

a memory device in which content decoding tools are stored 

a DIA descriptor for describing the terminal using DIA des 

cription; 

an attaching element for attaching the DIA descriptions to 

the terminal; 

a transmitter for sending the DIA descriptions and a conte 
nt requirement to a server for retrieving a piece of content; and 

a receiver for receiving the content selected and delivere 
d from the server. 
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14. An apparatus of universal multimedia framework gatewa 
y, the gateway provided between a terminal and a server, comprising: 

a memory device; 

a DIA descriptor for describing the terminal using DIA des 

cription; 

a first attaching element for attaching the DIA descriptio 
ns to the terminal; 

a register for registering a DIA descriptions attached to 
the terminal into the memory device; 

a receiver for receiving a content with its DIA descriptio 
ns according to a content requirement of the terminal from the server; 

a DIA parser for parsing the received DIA descriptions att 
ached to the content; 

a comparator for comparing the parsed DIA descriptions wit 
h the DIA descriptions for the terminal; 

a transcoder for transcoding the content from one format t 
o another format, if format mismatch is found between the one format of 
the content and another format described in the DIA descriptions for the 
terminal; 

a generator for generating a new set of DIA descriptions t 
o describe the transcoded content; 

a second attaching element for attaching the new set of DI 
A descriptions to the transcoded content; and 

a transmitter for sending the content to the terminal. 

15. An apparatus of universal multimedia framework server 
, the server connected to a terminal via a network, comprising: 

a memory device in which multimedia contents are stored; 
a creator for creating DIA description for the each conten 

t; 
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a first attaching eleient for attaching the DIA descriptio 
n to the corresponding content; 

a receiver for receiving a set of DIA descriptions from a 
terminal, the set of DIA descriptions being used to describe for the ter 
minal decoding capability, network condition, as well as user preference 

a DIA parser for parsing the received DIA description for 

the terminal; 

adaptation tools for transcoding the content between diffe 
rent multimedia formats of contents; 

a selector for selecting one adaptation tool to transcode 
to convert the content from one format to another format according to th 
e parsing results; 

a generator for generating a new set of DIA descriptions t 
o describe the transcoded content; 

a second attaching element for attaching the new set of DI 
A descriptions to the transcoded content as its metadata; and 

a delivering element for deliveriig the content to the ter 

minal. 

3 Detailed Description of Invention 
TECHNICAL FIELD 

The present invention relates to a unified multimedia term 
inal that can access multimedia content in different formats, and relate 
s to a unified multimedia framework that can handle different multimedia 
terminal, network, usage environment. 
BACKGROUND ART 

MPEG and other standard bodies have created many standards 
in video, audio, system, communication protocol, content representation 
, content packaging, etc., to ease for content transfer and deliver from 
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one place to another in an efficient way, as well as content storage wi 
th big volume in a limited space. 

As a result of it existing contents can be found in differ 
ent formats due to the different source coding methods, MPEG1, MPEG2, MP 
EG4, DV, DVCPRO, etc, and at the same time devices and terminals are als 
o built in different scope to be compliant with certain standard but not 
with another. For example, a DTV STB (Set-Top-Box) can decode and play 
back MPEG-2 compliant content but cannot play back DV content, or MPEG- 
4 content. 

It would be desirable that there has a universal multimedi 
a terminal, which can access and consume any content no matter what form 
at it is. There are a few ways to achieve this. 

One way is to build a terminal that has a powerful transco 
der function to understand all the different formats and decode them in 
real-time, then encode the content into the required format in real-time 
. But the cost would be very high for having such a real-time multifunc 
tional transcoder. It is definitely not advisable to use for portable t 
erminal, even for DTV, or DVD like devices. 

Another way is to have such transcoder function in service 
provider side / content creation side, or in a gateway site, to pre-tra 
nscode and store the same content in different formats. 

In such case a set of descriptions or metadata to describe 
content representation format can be created and attached to the corres 
ponding content. By matching a query submitted by a terminal with the s 
tored metadata in a server, the server will decide which content in the 
specific format will be delivered to the terminal. Here the terminal ha 
s to be a compliant terminal, to be able to generate a set of pre-define 
d descriptions or metadata that the server can recognize. 

Besides the set of descriptions to address content represe 
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ntation format, a set of descriptions to describe terminal, as well as s 
et of descriptions to describe other usage environment including network 

condition and user preference, is also reouired to define. However usa 
ge environment is different from content representation format and termi 
nal, and it is changeable and selectable and not fixed with the terminal 

like terminal decoding capability. 

Here this invention is focusing on defining a set of descr 
iptions and the structure among the descriptions, as well as to define a 

mechanism for a multimedia framework used across different terminals an 
d network. 

This invention is to try to solve the following problems: 

The same content or media resource in certain format can b 
e accessed, retrieved, and consumed by any multimedia terminal with diff 
erent network condition and different user preference. 

A terminal with different decoding capability and network 
condition is able to access, retrieve, and consume any content or media 
resource that is in different data formats. 
DISCLOSURE OF INVENTION 

By defining a set of descriptions for content representati 
on format, a piece of content or media resource can be described to refl 
ect its coding format and style, where the set of descriptions can be de 
fined based on coding condition according to certain coding standard, an 
d also based on parameters extracted from the bit stream headers. 

By defining a set of descriptions for a terminal, the term 
inal can be described to reflect its conformed decoding capability. 

By defining a set of descriptions for a terminal, the term 
inal can be described to reflect its processing power, memory, operating 
system, etc. Such description is sent to a server from the terminal be 
fore the server can deliver content in the right coding format. 
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By defining a set of descriptions for network, the network 
condition which a terminal is connected to, can be described to reflect 
communication protocol, average bandwidth, delay status, packet loss st 
atns, etc. 

By defining a set of descriptions for user preference, use 
r's interest and preference can be described to reflect user's choice an 
d selection. 

By defining the hierarchy and structure of the aboye descr 
iptions, a multimedia framework can be built for content delivery to any 
terminal via any network. 

By defining the hierarchy and structure of the above descr 
iptions, a terminal can be built to form a universal multimedia terminal 
that may have limited decoding capability. 

By defining a mechanism used for constructing a multimedia 
framework, many of the existing and future applications can be served f 
or more users who have different terminals and different network. 
Operation of the Invention 
On the terminal side: 

A MPEG-21 Terminal is built by implementing one of the sou 
rce coding tools like MPEG-4 Video decoder for simple profile; 

A MPEG-21 Terminal is built by implementing one of the sys 
tern coding tools like MP4 file format; 

A MPEG-21 Terminal is built by implementing one of the Tra 
nsmission tools like RTF; 

A MPEG-21 Terminal is built by implementing MPEG-21 DID (D 
igital Item Declaration), REL (Rights Expression Language), RDD (Rights 
Data Description), IPMP (Intellectual Property Management and Protection 
), and DIA (Digital Item Adaptation) Parser; 

A MPEG-21 Terminal is built by setting-up a table to descr 
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ibe the terminal' s characteristics such as compliant decoding format inc 
luding source coding format, system layer coding format, transmission fo 
rmat, where the table can be expressed in XML (Extensible Markup Languag 
e 1.0) schema or in SDL (Syntactic Description Language) syntax, where m 
ore detail descriptions will be included in each type of coding format, 
such as bit rate, display window size, buffer size, etc. 
On the content server side: 

A content or media resource that is in certain data format 
is pre-transcoded into different data formats with its defined metadata 
or a set of defined DIA descriptions to describe each type of formats a 

ccording to MPEG-21 DIA defined structure. 

MPEG-21 Digital Item (DI) is generated by constructing a s 

cene structure where the corresponding DID/IPMP/REL/RDD/DIA descriptions 
are structurally linked together to tell you what is the digital item a 

nd where is the media resource, how it is protected, what are the rights 
for using the DI, and what is the possible terminal and network adaptat 

ion listed in form of "choice" for the media resource in order to be del 

ivered and consumed by users. This is used for two-way interactive appl 

ication. 

For one-way application like broadcasting, MPEG-21 Digital 
Item will be created according to the specific terminal and network con 
dition received from terminal. 

It should be noted that the terms and definitions given in 
the following apply: 

Digital Item: a Digital Item is a structured digital objec 
t with a standard representation, identification and metadata within the 
IS0/IEC 21000 framework. This entity is also the fundamental unit of di 
stribution and transaction within this framework 

Digital Item Adaptation: a process where a Digital Item is 
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subject to a resource adaptation engine and/or a descriptor adaptation 
engine, which together produce an adapted Digital Item. 

Content Digital Item: a Digital Item that is used for the 
delivery of resources. 

BEST MODE FOR CARRING OUT THE INVENTION 

The prior art is illustrated in Fig. 1 and Fig. 2 to state 
the current situation where a content in certain data format cannot be 
played back by different terminals. 

In Fig. 1, it is shown that MPEG-2 MP6ML content is delive 
red from Multimedia server in module 1.1 to user in one-way, and only DT 
V STB in module 1.4 can play back. The other terminals in module 1.2, 1 
.3, and 1.5 cannot play the content. 

In Fig. 2, it is shown that MPEG-2 MP6ML content is delive 
red from Multimedia server in module 2.1 to user in interactive two-way, 
and only DTV STB in module 2.4 can play back. The other terminals in m 
odule 2.2, 2.3, and 2.5 cannot play the content. 

From the above examples it is understood that such situati 
on limits the content accessibility by a broad range of terminals and ne 
twork. 

On the other hand, it is not possible for terminal to be b 
uilt to enable decoding all different formats of content, which is too m 
uch costly. 

The following embodiments are arranged in the two major se 

ctions: 

Hierarchy DIA Descriptions for adaptation to different ter 
minals used in Interactive Two-way or One-way applications and real time 
streaming adaptation to different network; 

Interactive Two-way application case 
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The interactive application is very popular in existing wo 
rid, such as DTV Interactive data broadcasting, Internet based services, 
Interactive DVD, Interactive data access by Mobile phone, etc. 

Typical model for this two-way application is that server 
provides a layer structured menu to be viewed by User, User selects what 
he want to retrieve by sending request to server from a client terminal 
, and the server processes the request and delivers the requested conten 
t to the client terminal. 

Here the content is referred to media resource in MPEG-21. 
As shown in Fig. 3, MPEG-21 Multimedia Server is illustrat 
ed in module 3.1 where content or media resource is stored attached with 
a set of DIA descriptions. 

In module 3.11 a MPEG-21 terminal is shown and it consists 
of source coding tool in module 3.10, system layer coding tool in modul 
e 3.9, transmission protocol in module 3.8, as well as MPEG-21 DIA parse 
r and a set of DIA descriptions in module 3.7. The terminal is connecte 
d to TCP/IP, UDP, ATM, or other network in module 3.6. 

The case what we are talking here is corresponding to Case 
2: Two-way Interactive Application shown in Fig. 3. First of all, the 
terminal or user will browse a Digital Item, parse the DID/IPMP/REL/RDD 
and DIA descriptions based on what a user selects in module 3.5. The s 
erver delivers the content with matched data format to the terminal acco 
rding to the choices made by the terminal, in module 3.4. 

In the above interactive process, the information received 
by the server consists of two types: User involved and Non-user involve 
d. 

1) User involved information: those requests or choices ma 
de by the user during the browsing, such as user preference; 

2) Non-user involved information: the terminal characters 
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tics sent from the terminal automatically when the DIA descriptions are 
parsed through the DIA Parser in the terminal. 

One-way Broadcasting Application Case 

In this way, terminal is not supposed to communicate with 
the server interactively like two-way application. 

As shown in Fig. 3 for Case 1: one-way Application, the te 
rminal needs to initiate the content delivery by sending a readiest with 
a set of DIA descriptions, to tell the server "what I am" and "what I ca 
n do" in module 3.2. The server processes the request and the set of DI 
A descriptions to transmit the content with the matched format to the te 
rminal, in module 3.3. 

There are two types of DIA descriptions. One type is rela 
ted to terminal characteristics, such as terminal complaint decoding for 
mat, terminal process power, etc., and this type of the descriptions is 
fixed with the terminal and not likely be selected by User; while the ot 
her type is related to network condition and user preference which is no 
t fixed with the terminal and it is changeable with different network co 
ndition and different user preference. 

No matter one-way or two-way applications, those DIA descr 
iptions related to terminal characteristics have to send to the server b 
y terminal not by user. For one-way application they can be submitted t 
o server during communication starting period, while for two-way applica 
tion they can be submitted to server in the beginning or in the middle w 
ay of interactive communication. While those DIA descriptions related t 
o network condition and user preference can be given by user or network 
protocol that is used in the communication during the delivering process 



Hierarchy Description for Each Coding Layer: 

As shown in Fig. 4, a general media resource in module 4.1 
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can be in the form of text, graphics, still image, audio, video, which 
are considered as source coding format in module 4.2. 

If there is combination of audio and video, system coding 
is required as shown in module 4.3 to synchronize audio and video, such 
as MPEG-2 Transport system and Program system which are widely used in t 
he products. 

In some case a transmission protocol is required as shown 
in module 4.4, to achieve certain transmission purpose, such as real Urn 
e transmission. 

Such a media resource is formed using various types of cod 
ing format, and a set of descriptions is generated to tell the coding st 
ructure of the media resource, as shown in module 4.5, called MPEG-21 DI 
A Description. 

Such descriptions and the layer structure among different 
layers can be expressed in XML or in MPEG-21 file format in the form of 
SDL (Syntactic Description Language). Here a XML based schema is used t 

0 describe such DIA description as one of the possible solutions (the st 
ructure of schema is shown in Fig. 5 and Fig. 6 and the detail schema ca 
n be found in the end of this section). 

In Fig. 5 and Fig. 6 schema structure, we define an exhaus 
tive terminal description including "General" description (5.1), "Hardwa 
re" (5.2), "Software" (5.3), and "System" (5.4) properties. The hierarc 
hy description of terminal coding capability can be seen in "CodingCapab 
ility" element (5.5). 

In general terminal description, the terminal vendor, mode 

1 and its type/class such as encoder, decoder, gateway, router, PC, PDA, 
printer, Mobilephone etc are described. 

The hardware and software components are two important ele 
ments to denote the terminal capability. The brief description of each 
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element under these two parts are listed below: 

CPU: Vendor, Model, Speed of the device CPU, e.g. Intel Pe 
ntiui III 1. 13GHz ; 

Memory: Vendor, Model, Size of the device memory, e.g. Int 
el SDRAM PC133 128M; 

Speaker: Vendor, Type of the device speaker, e.g. Yamaha Y 

MF753; 

Keyboard: Vendor, Type of the device keyboard, e.g. Toshib 
a 85-key Ergonomic Keyboard; 

Screen: it gives more detail of terminal screen, 
"Size": device screen size in unit of pixels, composed of 
the horizontal and vertical values; "SizeChar": device screen size in un 
its of characters, composed of the horizontal and vertical values and de 
termined by device's standard font; "EitPerPixel": the number of bits of 
colour or grayscale information per pixel, related to the number of col 
ours or shades of gray the device can display in screen; "Point ingResolu 
t ion": the type of resolution of the pointing accessory supported by dev 
ice screen. 

Hardware Support: indicate whether the terminal supports " 
Colour" (colour display), "Textlnput" (text entry), "Imagelnput" (image 
display), "Voicelnput" (any form of voice input), "SoftEey" (Programme s 
oft keys) and "SouudQutput" (sound output through external speaker); Boo 
lean type is used to denote all these supports, e.g. "yes" for "Colour" 
support means the device's display support colour"; 

AssitHardware: some assistant hardware supporting security 
functionality, "SmartCard", "Hardkey"; 

OS: Vendor, Name, Version, SerialNumber of the terminal's 
operating system, e.g. Apple Mac OS, 9.0, 12345678; 

VM: Vendor, Name, Version of the virtual machine installed 
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on the device, e.g. SunJRE1.2; 

Firmware: Vendor, Name, Version of the firmware to which t 
he device's low-level software conforms; 

Software Support: indicate whether the terminal supports " 
Software download", "Browser" with its name and version; 

System property is also an important aspect for terminal d 

escription. 

General description of terminal system including processin 
g "Modules", e.g. extra terminal tools for some special functionalities' 

performing, interconnection of "Components" and the support of "Configu 
ration" option. For MPEG-21 multimedia framework, the special system pr 
operty "IPMP" should be provided. The IPMP system description includes 
residing IPMP.Tools with their ToolID and the support of RDD/REL. 

The terminal coding capability is described in a structure 
d mode according to content type (Audio, Video, Image/Graphic, Text) and 

the respective coding type (e.g. MPEG, ITU). In each coding type, prof 
iles and levels are used for further classifying and extending. Besides 

these coding formats description, the coding parameters ("ControlTerms" 
) such as Picture Size, Display Widow Size, Bit Rate, Frame Rate, Buffer 

Size, etc are the possible control items to use to describe coding form 
at. The details can be found in the following video coding structuring 
explanation and the terminal schema description. 

The detail structuring for video is also shown as in Fig. 
4 to illustrate what are the possible items or parameters required to de 
scribe video. 

As for MPEG-n video coding format, there are MPEG1 video, 
MPEG2 video, MPEG4 video, and also MPEG4 AVC (Advance Video Coding). Un 
der each MPEG video coding format, there is profile, level, version to t 
ell the compliant level. 
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So for a given media resource, what profile, what level, a 
nd what version has to be given to Just describe its video coding format 
. It is shown as in module 4.6, 4.7, and 4.8 in Fig. 4, respectively, w 
here Simple profile with Level 1 and Version 1 is indicated for the vide 
o coding. 

On top of that, coding parameters are also required to be 
included in the DIA video coding descriptions, which is shown in module 
4.9, where Picture Size: W/H (Width and Height), Display Widow Size: W/H 
, Bit Rate, Frame Rate, Buffer Size, and others if there are, are the po 
ssible items to use to describe video coding format. 

Here video can include primary video in different video fo 
rmats, like CCIR601 4:2:2, RGB with 8 bits for each colour component, et 
c. 

Video format also covers DVm that includes DV (Digital V 
ideo) format used in DV camera, DVCPRO-25, DVCPRO-50, DVCPRO-HD. These 
are the popular format found in the original content and captured by dig 
ital camera. 

H.26x consists of H.261 and H.263, and mainly used in vide 
oconference products; 

M-JPEG is motion JPEG; 

WMV is Window Media Video used widely in PC world; 

Real Video is another type of video format used in the pro 
duct of Real Network; 

In the same way as video, Audio and speech also need to co 
ver different formats: MPEG-n audio like MPEG Layer 2, MP3, MPEG2-AAC, M 
PEG4-AAC, and G series like G. 721/2, G.723, G.726, G.729, etc. Image an 
d graphics covers various types of formats, like JPEG, JPEG-2000, GIF, T 
IFF, IBM, PICT, etc. 

DIA description to describe a content structure and a term 
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inal is shown in Fig. 7. 

In module 6.1, DIA descriptions are listed to describe a m 
edia resource, while in nodule 6.2, DIA descriptions are listed to descr 
ibe a multimedia terminal. 

In the front of a content structure, a set of DIA descript 
ions is always attached by described the detail coding structure of the 
content, as shown in module 6.3. 

On the other hand, for a given terminal a set of DIA descr 
iptions is always requested to be implemented with the terminal to descr 
ibe the terminal decoding capability and its processing power, as shown 
in 6.4. 

From Fig. 7, it is clear that two formats in module 6.1 an 
d 6.2 do not match and adaptation is required to enable the same content 
for the media resource can be consumed by the terminal. 

The ideal adaptation is to rely on a real-time Adaptation 
Gateway that contains transcoding module. Once the adaptation gateway r 
eceives such DIA descriptions as listed in module 6.1, it will convert o 
r transcode the coding format to fit for the DIA description as listed i 
n module 6.2 for consuming terminal. In this case, for Source Coding La 
yer, MPEG-2 AAC is transcoded into MPEG-4 AAC, and MPEG-2 video MP9ML (M 
ain Profile and Main Level) transcoded into MPEG-4 video Simple Profile 
with Level 1 and Version 1. For System Coding Layer, MPEG-2 Transport S 
ystem is converted and transcoded into MP4 file format. A downsize proc 
ess is required here before encoding into MPEG-4 Video format from MPEG- 
2 video due to the different supported Picture Sizes on two sides indica 
ted in Coding Parameters in the two sets of DIA descriptions. 

The adaptation gateway is shown in Fig. 8 to illustrate th 
e above solution. It consists of DIA Parser and transcoding module to c 
onvert from one format into another and re-deliver to a terminal. 
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As shorn in Fig. 8, in module 7.1 DIA Parser in an Adaptat 
ion Gateway is to process the input DIA descriptions received from a ser 
ver, and in module 7.2 the processed results after module 7.1 are compar 
ed to the Terminal's DIA descriptions that are subscribed by the termina 
1. Based on the results in module 7.2, transcoding in Source Coding lay 
er and System Coding layer will be performed in module 7.3, 7.4 and 7.5, 

respectively for audio, video, and system coding format. 

Sometimes to save computation time, the conversion or tran 
scoding can be done in bit stream level, and such intelligent trancoding 

tool can be even implemented in a terminal and the implementation can b 
e different in different situations. These will be left to implemented 

to consider according to their terminal's process power and application 
s. 

There is another better way to serve for the purpose. The 
useful working model should be relying on the processing power on serve 
r side. More important point is the application scenario where a media 
resource is pre-encoded and stored in a multimedia server or library. I 
n such case, the same content can be pre-transcoded and stored in differ 
ent coding formats to match with the popular and widely used cases. 

A generic block diagram is shown in Fig. 9 for one of the 
implementations. A MPEG-21 terminal in module 8.1 with its DIA Descript 
ions is sending a content request to server with its set of DIA descript 
ions that describe the terminal complaint coding format as shown in modu 
le 6.2 in Fig. 7. The server is processing the received DIA description 
s in module 8.2, and searching for the matched coding format for the req 
uested content in module 8.3. Finally the requested content in the mate 
hed coding format is being delivered to the terminal from the server. T 
his case is for One-way application like broadcasting. 

Another implementation is shown in Fig. 10, which is for i 
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nteractive application. A terminal in module 9.1 browses a Digital Item 
that is described with DID/tlEL/UDD/IPMP/DIA in (1), and the server prov 
ides different "choices" to indicate terminal characteristics, network c 
ondition, or user preference in (2). 

There are two ways for server to acquire about terminal ch 
aracteristics: once user selects "Terminal Characteristics" displayed to 
the user in (3) as shown in Fig. 10, the terminal will automatically se 
nd its DIA Descriptions to the server, and another way is to let user de 
cide for the terminal characteristics in the case the user knows about t 
heir terminal by any means. Finally the content with matched coding for 
mat as an adapted media resource is delivered to the terminal in (4). 

Here Terminal Characteristics includes its complaint codin 
g capability and also its processing power/memo ry/operating system, etc. 

While the terminal's complaint coding capability is corresponding to C 
ontent Representation Format that is used to describe a media resource. 
They are the same descriptions but just using different terms for diffe 
rent targeted objects: terminal or content/media resource. 

Real time Streaming Adaptation to Different Network: 
As explained in the above, there are two different types o 
f DIA Descriptions: Fixed Descriptions to describe Terminal Characterist 
ics which is fixed and cannot be changed, and Changeable Descriptions to 
describe network condition and user preference, which is not fixed with 
the terminal, and it can be different as network used is different or c 
hanged, or user preference is different or changed. 

The former descriptions with their hierarchy structure as 
well as the mechanism to signal adaptation and transcoding are shown in 
the above sections, and the later descriptions and the mechanism to sign 
al between a server and a client terminal is described in this section. 

It is assumed that the same coding format is used for a me 



(83) 



JP 2004-38941 A 2004.2.5 



dia resource and a terminal. Due to different network condition like di 
fferent bandwidths the media resource needs to be adapted to the changea 
ble condition by any means, including using scalable coding techniques i 
n source coding layer and also application network layer. 

There are many ways to change bit rate in real-time to ada 
pt to changeable network. These include SNR scalable coding, adjusting 
bit rate controller, reducing frame rate, truncating bits for enhancemen 
t layer, employing Qof (Quality of Service), etc. All of these are cons 
idered as different kinds of adaptation tools, and they can be different 

in different cases. 

In Fig. 11, a real-time adaptation framework is shown to i 
llustrate the streaming case where network condition and user preference 

is fed back to a server all the time so that the server uses such infor 
mation to determine what kind of media resource should be delivered to a 

terminal to match with the suitable bit rate. 

As shown in Fig. 11, a MPEG-21 multimedia server is shown 
in module 10.1 where DIA Parser, Adaptation Tools, and Media Resources a 
re Included. A MPEG-21 terminal is shown in module 10.2 with DIA Descri 
ption Generator in module 10.5 to generate DIA descriptions according to 

the Network Condition in module 10.3 and User Preference in module 10.4 

In module 10.6 a set of descriptions is listed as an examp 
le to illustrate what are the possible items needed to submit to the ser 
ver. 

A DIA Parser in module 10.7 in the server is to process th 
e received DIA descriptions from the client terminal so as to decide to 
select the appropriate adaptation tool from the Adaptation Tool plug-in 
in module 10.8. Media Resource in module 10.9 is converted by adaptatio 
n tool, to adapt to the requested and suitable network condition and use 
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r preference that is described by DIA description. Finally the requeste 
d media resource is delivered from the server to the client terminal. 

A generic adaptation framework is shown in Fig. 12 to illu 
strate how the adaptation is performed for a given terminal with limited 
decoding capability, different network condition and user preference. 

MPEG-21 Multimedia Server is shown in module 11.1 with DIA 
Parser. Different adaptation tools are implemented or used as plug-in 
tool in the server side. Contents are stored in the server as media res 
ources to be retrieved and delivered to user based on request. 

MPEG-21 Client Terminal is shown in module 11.2, where DIA 
Descriptions to describe its decoding capability and processing power i 
n module 11.6, as well as a DIA Description on-line generation module to 
generate DIA description on network condition and user preference in mo 
dule 11.5 is included. 

During the starting of the communication, the terminal wil 
1 send the set of DIA descriptions on Terminal Capability to the server, 
as shown in the arrow of "a", to start the content delivery. 

Network Condition in module 11.3 and User Preference in mo 
dule 11.4 will feed back the actual network condition and user preferenc 
e to the module 11.5 to generate DIA descriptions on-line anytime if it 
is requested. The terminal will send the set of DIA descriptions on Net 
work Condition and User Preference to the server, as shown in the arrow 
of "b". 

User Interface is shown in module 11. ID to obtain User Pre 
ference. Network Condition can be obtained from Network Protocols, or p 
ropriety method in module 11.11, and it is also possible to be given by 
user via User interface. 

As shown in module 11.7, DIA Parser in the server side wil 
1 process the received DIA descriptions from the terminal and select cer 
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tain adaptation tools fori the server or plug-in tools to convert and tr 
anscode the requested media resource into the matched media resource to 
match with the terminal capability and appropriate networking condition 
and user preference. 

Adaptation tools are shown in module 11.8 on the server si 
de, and it can also be implemented in a middle adaptation gateway as sho 
wn in Fig. 8. Media Resources shown in module 11.9 are stored in the se 
rver, and it can be pre-transcoded and stored in the server to target on 
several popular coding formats, to avoid real-time transcoding for many 
users at the same time. 

The detail Terminal Description schema is shown below: 

<?xml version="1.0" encoding="UTF-8 M ?) 

(I— edited with XML Spy v4.3 U (http://www.imlspy.com) by Huang Zhongya 
ng (Panasonic Singapore Laboratories Pte Ltd) — ) 
<xs:schema xmlns:xs="http://www. w3.org/2001/lMLSchema" elementFormDefaul 
t ="qua 1 i f i ed" a 1 1 r i bu t eFor mDe f aul t ="unqual i f i ed") 
<x s : e 1 emen t name="TERMINAL w ) 
<xs: annotation) 

{xs:documentation)It give the description of t 
erminal capabilities(/xs:documentation> 
</xs:annotation) 
<xs:complexType) 

<x 5 : sequence maxOccurs-'unbounded") 
(xs:element naie="General" minOccurs="0") 
<xs:complexType> 

<xs : sequence maxOccurs- 'unbounded") 
(xsielement name- Devi ce_Type" minOccurs="0") 
<xs:simpleType} 
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<xs:restrict ion base="xs:string") 
{xs: enumeration value =,, Decoder"/) 
<xs renumerat ion value="Encoder'V) 
{xsrenumerat ion value="Galeway'V) 
<xs remuneration value="Router7) 
(xsrenumerat ion value="Camera7) 
{/xs:restriction> 
</xs:simpleType) 
{/xs: element) 

<xs:element name="Device_Class" minOccurs="Q") 
<xs:simpleType) 

<xsr restrict ion base="xs:string") 
<xs remuneration value="PC"/> 
(xs: enumeration yalue="PDA7) 
<xs:enumeration value="STB7> 
(xsrenumerat ion value="Printer7) 
(xs renumerat ion value="Mobi lePhone7> 
(xs remuneration value="7) 
</xs: restrict ion) 
(/xs:simpleType) 
</xs:element) 

(xsrelement name="Vendor" type="xs: string" min 

Occur s="07) 

<xs:element name="Model" type="xsrstring" minO 

ccurs="07> 

(/xs: sequence) 

</xs:complexType) 

(/xs:element) 

<xs:element name="Hardware" minOccurs="0") 
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se="optional7> 
e="required'V) 
se="required"/> 



se="optlonar'/> 
e="required7) 
e="required'7) 



se="optional7) 
-'required"/} 



{xsicomplexType) 

{xs : sequence maxOccurs-'unbounded") 
<xs:elenent nanie="CPU" minQccurs="Q"> 
{xsicomplexType) 

{xsiattribute name="Vendor" type="xs: string" u 

{xsiattribute naie="Model" type="xs: string" us 

{xsiattribute name="Speed" type="xs: integer" u 

{/xsicomplexType) 
{/xs: element) 

{xsielement name="Meiory" minOccurs="0") 
{xsicomplexType) 

(xsiattribute name="Vendor" type="xs: string" u 

{xsiattribute name="Model" type="xs: string" us 

{xsiattribute name="Size" type="xs: integer" us 

{/xsicomplexType) 
{/xsielement) 

{xsielement name="Speaker" iinOccurs="0") 
{xsicomplexType) 

{xsiattribute name="Vendor" type="xs: string" u 
{xsiattribute name="Type" type="xs: string" use 
{/xsicomplexType) 
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{/xsielement} 

{xsielement name^'Keyboard" minOccurs="0"} 
{xsicomplexType} 

{xsiattribute naae="Vendor" type="xs: string" u 

se="optional7} 

<xs:attribute name="Type" type="xs:string" use 

="required"/> 

{/xsicomplexType} 
{/xsielement} 

<xs:element name="Screen" minOccurs="0"} 
{xsicomplexType} 

{xs : sequence maxOccur s -'unbounded"} 
{xsielement name="Size") 
{xsicotnplexType} 

{xsiattribute aame="liorizontar type="xs:integ 

er" use="requlred7} 

{xsiattribute name="vertical" type="xs: integer 

" use-'required7} 

{/xsicomplexType) 
{/xsielement} 

{xsielement name="SizeChar" minOccurs="0"} 
{xsicomplexType) 

{xsiattribute name-'horizontal" type="xsiinteg 

er" use="required7} 

{xsiattribute name="vertical" type="xs: integer 

" use="required7) 

{/xsicomplexType} 
{/xsielement} 

{xsielement name="BitPerPixel" type="xs:intege 
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r" miDOccurs="0"/) 
rstring" iinOccurs="0'V) 



d") 

an" use="tequired'V} 
an" use="reiiiiired7> 
an" use="required7> 



<xs:eleinent natne="PointingResolution" type="xs 

</xs: sequence) 

</xs:coiplexType> 

</xs:eleient> 

<xs:element nane-'Support" minOccurs="Q") 
<xs:coinplexType) 

<xs: sequence minOccurs="0" maxOccurs="unbounde 

<xs:elenient naie="Color" minOccurs="0") 
<xs:complexType) 

<xs attribute nane="Capability" type="xs:boole 

(/xs:complexrype> 
</xs: element) 

<xs:eleient name="Text Input" iinOccurs="0"} 
<xs:complexType> 

<xs:attribute name="Capability" type="xs:boole 

</xs:complexType) 
{/xs: element) 

<xs:element name-' I mage Input" minOccurs="0"> 
(xsicomplexType) 

{xs:attribute name="Capability" type="xs:boole 

{/xs:complexType) 
{/xs:elemenD 

{xs:eleiaent name="VoiceInput" minOccurs="Q") 
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an" use-'renuired'V) 
an" use="reauired"/> 
an" iise="reQuired"/> 

) 

d"> 

se="optionar'/> 



<xs:complexType) 

<xs:attribute nanie="Capability" type="xs:boole 

{/xs:complexType> 
{/xs:element> 

<xs:element name="SoftKey" minOccurs="0"} 
<xs:coiplexType> 

(xsiattribute name="Capability" type="xs:boole 

</xs:cotaplexType) 
{/xsielement} 

{xsielement uame="SoundOutput" minOcciirs="0") 
<xs:complexType> 

(xsiattribtile name="Capability" type="xs:boole 

{/xs:coaplexType> 
{/xs: element) 
{/xs:seauence> 
{/xs:coBiplexType) 
</xs:element> 

<xs:clement nasie="AssitHardware" minOccurs="0" 
<xs:complexType> 

<xs: sequence ninOccurs="0" maxOcctirs="unbounde 

<xs:element name-'SmartCard" minOccurs="0"> 
<xs:complexType> 

(xsiattribute name="Vendor" type="xs:string" u 
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e="required7) 



-'required"/) 



<xs:attribute name="Model" type="xs: string" us 

{/xs:complexType) 
</xs: element) 

{xs:element name="HardKey" iinOccurs="0"> 
{xs: complex Type) 

{xsiattribute aame="type" type="xs: string" use 

</xs:complexType) 
(/xs:element) 
</xs: sequence) 
</xs: complex Type) 
</xs: element) 
{/xs: sequence) 
{/xs:complexrype) 
{/xs: element) 

{xsielement name="Software" minOccurs="0") 
(xsicomplexType) 

{xs : sequence maxOccur s="unbounded") 
{xsielement name="OS" minOccurs="0") 
{xsicomplexType) 

{xsiattribute name-'Vendor" type="xs: string" u 

se="optional7) 

{xsiattribute name="Name" type="xs: string" use 

-'required"/) 

{xsiattribute name="Version" type="xs: float" u 

se="required"/) 

{xsiattribute name="SerialNo" type="xs:nonNega 
tivelnteger" use="optional"/) 
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</xs:coaplexType) 
(/xsielement) 

(xsielement name="VM" iinOccurs="0") 
(xsicomplexType) 

{xs:attribute name="Vendor" type="xs: string" u 

se="required"/) 

<xs:attribute name="Name" type="xs: string" use 

="req.uired"/> 

{xs:at tribute name="Version" type="xs:string" 

use="retiuired7) 

(/xsicomplexType) 
(/xsielement) 

(xsielement name="Firmware" minOccurs="0") 
(xsicomplexType) 

(xsiattribute name="Vendor" type="xs: string" u 

se="reaulred"/> 

(xsiattribute name="Name" type="xs: string" use 

""required"/) 

<xs:attribute aame-'Version" type="xs:string" 

use="re(iuired"/> 

(/xsicomplexType) 
(/xsielement) 

{xsielement name="Support" minOccurs="0") 
<xs:complexType> 

(xsisequence minOccurs="0" maxOccurs="unbounde 



(xsielement name-'Download" minOccurs="0") 
(xsicomplexType) 

(xsiattribute name="Capability" type="xs:boole 



(93) 



JP 2004-38941 A 2004.2.5 



an" use="required'7) 

</xs:coinplexType> 
{/xs:elenent} 

<xs:elenent name="Browser" iinOccurs="Q") 
<xs:complexType) 

<xs:attribute natoe="Naiie" type="xs:string" use 

="required'V) 

<xs:attribute name="Version" type="xs: float" u 

se="required'7) 

</xs:complexType) 
</xs:element) 
</xs: sequence) 
</xs:coiplexType) 
</xs: element) 
</xs: sequence) 
(/xsicomplexType) 
</xs: element) 

<xs:element name^'System" tninOceurs="0") 
{xs:coiplexType) 

<x s : sequence maxOccur s="unbounded") 

{xs:element naoe="General" minOccurs="0") 

<xs:complexType> 

<xs: sequence iinOccurs="0") 

<xs:element naine="Modules" iinOccurs="0") 

(xsicomplexType) 

<xs:attribute name="ModuleID" type="xs:unsigne 

dint" use="required7) 

(xs:attribute nane="Processing" type="xs:boole 

an" use="required'V) 
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</xs:conplexType> 
{/xs: element) 

<xs:element nane="Components" minOccurs="Q"> 
(xsicomplexType) 

<xs:attribute name^'ComponentlD" type="xs:unsi 

gnedlnt" U5e="re«iuired"/> 

<xs:attribute nane="Interconnect" type="xs:boo 

lean" use="reaulred7) 

</xs:conplexType) 
</xs:element) 

<xs:element name-Ton figrat ion" minOccurs="0") 
<xs:complexType) 

<xs:attribute iame="Option" type="xs:boolean" 

use-'required'V) 

</xs:coniplexType) 
{/xs:element) 
{/xs: sequence) 
</xs:coiaplexType) 
</xs:element) 

<xs:element name="IPMP" minOccurs="0") 

<xs:coiplexType> 

<xs: sequence iinOccurs="0"> 

<xs:element naie-'ResidingTools" minOccurs="0" 

maxOccurs-'unbounded") 

(xsicomplexType) 

<xs:attribute name="Tool ID" type="xs:unsignedl 

nt'V) 

(/xs:complexType) 
</xs:eleient) 
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(xsielement name="RDDREL" minOccurs="0") 
<xs:comple3£Type) 

(xsiat tribute name="Capability" type="xs:boole 

use="re(iuired"/> 

(/xsicomplexType) 
(/xsielement) 
(/'xs: sequence) 
</xs:complexType) 
</xs:element) 
</xs: sequence) 
(/xsicomplexType) 
(/xs: element) 

(xsielement name="CodingCapability" minOccurs= 
<xs:complexType) 

(xs : sequence maxOccur s="unbounded") 
(xsielement name="Audio" minOccurs="0") 
(xsicomplexType) 
(xs: choice) 

(xsielement name="MPEG") 
(xsicomplexType) 

(x s : sequence maxOccur s -'unbounded") 

(xsielement name="MPEG-l" minOccurs="0") 

(xsicomplexType) 

(x s: sequence) 

(xsielement name='layer") 

(xsisimpleType) 

(xsirestrlction base="xs:string") 
(xsienuieration value="I'7) 
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<xs : enumerat ion Yalue=" 1 17) 
<xs: enumerat ion value="IH7) 
</xs: restrict ion) 
</xs:simpleType> 
</xs:eleient> 
{/xs: sequence) 
</xs:complexType> 
</xs: element) 

<xs: element name="MPE&-2" minOccurs="D" ) 

<xs:complexType) 

<xs: choice) 

<xs:element name="LowSamplingRateLayer") 
<xs:simplelype) 

<xs:restriction base="xs: string") 
(xsrenuneratioQ value="I"/) 
<xs: enumerat ion Yalue-'II'V) 
<xs: enumerat ion value="III"/) 
</xs: restrict ion) 
</xs:simpleType) 
</xs:element) 

<x s : e lenient name="BackwardCompat i b 1 eMCLayer") 
<xs:simpleType> 

<xs: restrict ion base="xs:string") 
<xs: enumerat ion value='T7) 
<xs:eminieration value-'II"/) 
<xs: enumerat ion value="IH"/> 
</xs:restriction) 
</xs:simpleType) 
</xs: element) 
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{xsrelement nane="AAC"> 
<xs:simpleType) 

{x s : res t r i c t i on base="x s : s t r i ng"> 

<xs :enumerat ion value="lowComplex i ty'V) 

<xs: enumeration value="MainProfile'V) 

<x s : enumerat i on val ue="Samp 1 i ngRa t eSca 1 eab 1 eP r 

ofile'V) 

<xs: enumeration value="7) 

</xs:restriction) 

</xs:simpleType) 

</xs: element) 

</xs: choice) 

</xs:complexType) 

</xs: element) 

<xs:element name="MPEG-4" minOccurs="0") 

<xs:complexType) 

<xs: choice) 

(x s : e 1 emen t name="Syn t he ticProf 11 e") 
<xs:simpleType) 

<xs:restriction base="xs: string") 
<xs:enumerat ion value="Levell7) 
<xs:enumerat ion value="Level27) 
<xs remuneration value="Level37) 
(/xs: restrict ion) 
</xs:simpleType) 
{/xs: element) 

{x s : e 1 emen t name="SpeechPr of i le") 
{xsrsimpleType) 

{xsrrestriction base="xs:string") 
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{xs : enumerat ion value="Levell7> 
<xs:enuneratlon value="Level27) 
</xs:restriction> 
</xs:simpleType) 
</xs: element) 

{xs:element name="ScalableProf ile"> 
{xs:simpleType> 

{xsirestriction base="xs:string") 
{xs : enumerat i on value="Levell"/> 
{xs :enumerat ion yalue="Level2"/> 
(xs : enumerat ion Yalue="leYel3"/> 
(xs: enumerat ion value="Level4"/> 
{/xsirestriction) 
</xs:simpleType) 
{/xs: element) 

{xs: element name="MainProfile") 
<xs:simpleType) 

{xsirestriction base="xs:string") 
{xs : enumerat ion value="Levell"/> 
{xs : enumerat ion value="Level27> 
{xs :enumerat ion value="Level37) 
{xs: enumerat ion value="Level47> 
{/xsirestriction) 
{/xs:simpleType) 
{/xs: element) 

{xs:element name="HighQulityProf ile") 
{xs:simpleType) 

{xsirestriction base="xs: string") 
{xs : enumerat ion value="Levell7) 
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(xs enumeration value="Level27) 
(xs : emitter at ion Yalue="LeYel37> 
<xs : enumerat ion Yalue="Level47> 
<is : enumerat ion Yalue="Leyel5'V) 
(xs : enumerat ion value="Level67> 
(xs : enumerat ion value="Level77> 
(xs enumeration Yalue="Level87) 
</xs:restriction) 
</xs:simpleType) 
(/xselement) 

<xs : element name="LowDelayPro f i 1 e"> 
(xs:simpleType> 

<xs:restriction base="xs:string") 
<x s : enumerat i on va 1 ue="LeYe 1 17> 
<x s : enume r a t i on va 1 ue="Leve 1 27) 
(xs: enumerat ion Yalue="LeYel37> 
(xs : enumerat ion Yalue="Level47> 
(xs : enumerat ion Yalue="LeYel57> 
(x s : enumerat ion Yalue="Leye 1 67> 
(xs enumeration Yalue="LeYel77> 
(xs : enumerat ion Yalue="LeYel87> 
(/xs:restriction) 
(/xs:simplerype> 
(/xs:element> 

(xs: element name="NaturalProfile"> 
(xs:simpleType> 

(xs : r es t r i c t ion base="x s : s t r ing") 
(xs : enumerat ion Yalue="Leve 1 17) 
(xs: enumerat ion Yalue="Level27> 
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<xs renumerat ion value="Level37) 
{xs :enumerat ion value="Level47) 
{/xs:restriction) 
{/xs:simpleType) 
{/xs:element) 

{xsielement name="MobileInternetworkingProfile 
{xs:simpleType) 

{x s : res t r i c t i on base="x s : s t r i ng"> 

<xs: enumeration value-'LeveirV) 

{xs remuneration value-level 27) 

<xs :enumerat ion value="Level3"/> 

{xs:enumerat ion value="Level47) 

{xs: enumeration Yalue="Level57> 

{xs renumerat ion value="Level67> 

{/xs:restrlction> 

{/xs:simpleType> 

{/xsielement) 

{/xs: choice) 

{/xs:complexType> 

{/xs: element) 

{/xs: sequence) 

{/xs:complexType) 

{/xs: element) 

{xsielement name=" ITU-T") 

<xs:simpleType) 

{xs:restriction base="xs:string") 
{xs enumeration value="G.7237) 
{xs:enumerat ion value="G. 723. 17) 
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{xs:enumerat ion value="G. 726"/) 
<xs renumerat ion yalue="G. 728"/) 
<xs renumerat ion value="G. 7297) 
</xs:restriction) 
</xs:simpleType) 
</xs:element) 

<xs:element name="OtherCoding") 
<xs:simpleType} 

{xs:restriction base="xs:s trine") 
<xs remuneration value="AC37) 
<xs: enumeration value="DTS7) 
<xs: enumeration value="AMR7) 
<xs: enumeration value="LPCM7) 
<xs renumerat ion value="ATRAC7) 
<xs : enumerat i on value="ATRAC27) 
<xs : enumerat i on value="ATRAC37) 
</xs:restriction) 
</xs:simpleType) 
</xs: element) 
</xs: choice) 
</xs:complexType> 
</xs: element) 

<xs:element name="Video" minOccurs="0") 

<xs:complexType) 

<xs:choice) 

<xs: element name="HPEG") 
<xs:complexType) 

<xs: sequence maxOccurs-'unbounded") 
<xs:element name="MPEG-r type="xs: boolean" mi 
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nQccurs="07> 

(xsielement name="MPEG-2" minOccurs="0"> 

<xs:complexT?pe) 

(xs: choice) 

<xs:element name="S i nip 1 ePro f i 1 e"> 
<xs:simpleType> 

<xs: restriction base="xs: string") 
<xs enumeration value- 'MainLeyer/) 
</xs:restriction) 
</xs:simpleType) 
</xs: element) 

<xs:eleBient name="MainProfile") 
<xs:simpleType) 

<xs: restriction base="xs: string") 
<xs : emiierat ion ?alue="LowLevel"/) 
<xs enumeration Yalue="MainLevel7) 
<xs : enuierat ion value="Highl440Level7) 
<xs : enuierat ion value="HighLeverV) 
</xs:restriction) 
</xs:simpleType) 
</xs: element) 

<xs: element name="SNRScalableProf ile") 
<xs:simpleType) 

<xs : r es t r i c t i on base="x s : s t r i ng") 

<xs : enumerat ion value="LowLeYel7) 

(xs : enumerat ion value-'MainLeYel"/) 

</xs:restriction> 

</xs:slmpleType) 

</xs:element) 
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<xs:element name="SpatialScalablePrafile") 
(xs:sinipleType> 

<xs: restriction base="xs:string") 

(xs enumeration Yalue="MainLevel7) 

(xs : enumerat ion value="Highl44QLevel7) 

<xs : enumerat ion Yalue="HighLevel7) 

</xs:restriction> 

(/xs:simpleType> 

(/xsielement) 

(xs : element name="HighProf i le") 
(xs:simpleType) 

(x s : r es t r i c t i on bas e="xs : s t r i ng"> 

<xs : enumerat ion value="MainLevel"/> 

<xs : enumerat ion Yalue="Highl440Level7) 

<xs: enumerat ion value="HignLever/) 

</xs:restriction> 

</xs:simplerype) 

(/xs element) 

<xs:element name="MultiviewProfiie"> 
(xs:simpleType) 

(xs : res t r ic t ion base="xs : stri ng") 
<xs enumeration Yalue="MainLevel7) 
</xs:restriction) 
(/xsisimpleType) 
</xs: element) 

<xs : element name="V422Pro f i 1 e") 
<xs:simpleType> 

<xs: restrict ion base="xs: string") 
(xs :enumerat ion value="MainLevel"/) 
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</xs:restriction) 

{/xs:simpleType) 

{/xs:element) 

</xs: choice) 

{/xs:complexType) 

</2s:element> 

{xs: element name="MPEG-4" minOccurs="0") 

<xs:coiplexType> 

{xs: choice) 

{xs:element name-'SimpleProfile") 
{xs:simpleType) 

{xs : res t r i c t ion base="xs : string") 
{xs:enumerat ion yalue-'LevelO'V) 
{xs:enumerat ion value="LeveirV) 
{xs:enunieration value="Level27> 
{xs enumeration Yalue="Level37) 
{/xs: restriction) 
</xs:simpleType> 
{/xs: element) 

{xs: element name="ScalableProfile") 
{xs:simpleType) 

{xs: restrict ion base-'xs: string") 
{x s : ennme r a t i on va 1 ue="Leve 1 1"/) 
{xs :enumerat ion Yalue="Level2"/) 
{/xs: restriction) 
{/xs:simpleType) 
{/xs: element) 

{x s : e 1 emen t name- 'AdvancedS imp 1 ePr o f i 1 e") 
{xs:simpleType) 
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{xsirestriction base="xsi string") 
{its: enumeration value="Level07) 
{xsienumerat ion value="Levell7> 
{x s : enumer a t i on val ue="Leve 1 27) 
<3cs:enumerat ion value="level37) 
{xs lenumerat ion value="Level47) 
{xsienumerat ion value="level57) 
</xs:restriction> 
{/xsisimpleType) 
{/xs: element) 

{xs:element name="CoreProfile") 
<xs:simpleType) 

{xs: restrict ion base="xs:string") 
{xsienumerat ion value="Levell7) 
{xs: enumeration value="Level27) 
{/xs: restrict ion) 
{/xs:simpleType) 
{/xs: element) 

{x s : e 1 emen t name-'Cor eSca 1 ableProf ile"> 
{xs:simpleType> 

{xsirestriction base="xs: string") 
{xs:ennmeration value="Levell7) 
{x s : enume ra t i on va 1 ue="Leve 1 2"/) 
{xsienumerat ion value="Level37> 
{/xs: restriction) 
{/xs:simpleType) 
{/xs: element) 

{xsiel emen t name="AdvancedCorePr o f i 1 e") 
{xsisimpleType) 
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<x s : r es t r i c t i on base="x s : s t r i ng") 
<x s :enumerat ion value="Levell7> 
<x s : enunerat i on value="Leve 127) 
</xs: rest fiction) 
</xs:sinpleType) 
</xs:element> 

<x s : e 1 emeu t nane="Mai nPr of i le"> 
<xs:sinpleType> 

<xs: restrict ion base="xs:string"> 
<xs :enunerat ion value="Level27> 
<xs : enunerat ion value="Level3"/} 
<x s : enunerat i on value="Level47> 
</xs:restriction> 
{/xsisinpleType} 
</xs: element) 

<xs:elenent nane="NbitProfile"> 
<xs:simpleType> 

<xs:restriction base="xs:string") 
<xs :enunerat ion value="Level27) 
{/xs:restriction> 
{/xs:sinpleType> 
</xs:element> 

{xs:elenent nane="AdvancedRealTineSinplePraf il 
{xs:siipleType} 

{xs:restriction base="xs:string") 
<xs:enunerat ion value="Levell7> 
<xs enumeration Yalue="Level27> 
<xs:eminerat ion value="Leve!37> 
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<xs renumerat ion value="Level4"/} 
{/xs:restriction> 
</xs :simpleType) 
</xs:elenent> 

{x s : e 1 emen t nane="AdvancedCod ingE f f ici encyPro f 
<xs:simpleType> 

<x s : res t r i c t i on base="x s : s t r i ng") 
<xs: enumerat ion value="Levell7> 
<xs: enumeration value="Level27> 
<xs: enumeration value="Level37> 
<x s : enumerat ion value="Level47) 
</xs:restriction> 
</xs:simpleType) 
</xs:element> 

<xs:element name^SimpleStudioProfile") 
<xs:simpleType> 

<xs:restriction base="xs: string") 
<x s : enumerat i on value-level 1"/) 
<xs:enumerat ion value="Level27> 
<x s : enumerat i on val ue="Leve 1 3"/> 
<xs:enumerat ion value="Level47> 
</xs:restriction> 
(/xs:simpleType) 
</xs:element> 

<x s : e 1 emen t name="Cor eS t ud i oPr o f i 1 e") 
(xsisimpleType) 

<xs:restriction base="xs: string") 
{xsienumerat ion value="Levell7> 
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{xs renumerat ion value="Level27) 
{xs: enumeration value="Level37) 
{xs :enumerat ion value="Level47) 
{/xs:restriction) 
{/xs:simpleType) 
{/xs: element) 

{xs:element narae="FGSProfile") 
{xs:simpleType) 

{xsirestriction base="xs:string") 
{x s : enumer at i on value="Level07> 
{xs enumeration value-Ievell'V) 
{xs : enumer at ion Yalue="Level2"/> 
{xs: enumeration value="Level37) 
{xs enumeration value="Level47) 
{xs:enumerat ion value="Level57) 
{/xsirestriction) 
{/xs:simpleType) 
{/xs:element> 

{xs:element naie="SiipleFaceAniiationProfile") 
{xs:simpleType> 

{xs restrict ion base="xs:string") 
{xs: enumeration Talue="LeveH7> 
{x s : eiumerat ion value="LeYel27) 
{/xs:restriction> 
{/xs:simpleType> 
{/xs: element) 

{x s : e 1 emen t name="S imp 1 eFBAP ro f i 1 e") 
{xsisimpleType) 

{xsirestriction base="xs: string") 
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{xs lenumerat ion value="Levell"/> 
{xs lenumerat ion value="level27> 
</xs restrict ion) 
</xs:simpleType) 
{/xs: element) 

{x s : e 1 emen t naoie="Bas i cAnimat edTex tureProf i le" 
{xs:simpleType) 

<xs:restriction base="xs: string") 
{xsienumeration ¥alue="Levell7) 
{xs:emiierat ion value="Level2'V) 
{/xs: res friction) 
{/xs:simpleType) 
{/xs: element) 

{xsielement name="ScalableTextureProfile") 
(xsrsimpleType) 

<xs:restriction base="xs: string") 
<xs enumeration value="Levell7) 
</xs: restrict ion) 
</xs:simpleType> 
</xs: element) 

(xsielement name="AdvancedScalableTex tureProf i 
<xs:simpleType> 

{xs:restriction base="xs: string") 
{xsienumerat ion value="Levell7) 
{xs :enumerat ion value="Level27) 
{xs:enunierat ion value="Level37) 
{/xs:restriction) 
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</ss:simpleType) 
{/xs: element) 

{xs:element name="Hybr idProf i Le"> 
{xs:simpleType> 

{xs:restriction base="xs: string") 

<xs : enumerat i an value- levell"/) 

{xs : enunerat ion value="Level27) 

{/xs: restrict ion) 

{/xs:simpleType) 

{/xs:element) 

{/xs: choice) 

</xs:coinplexType) 

{/xs: element) 

{/xs: sequence) 

{/xs:complexType) 

{/xs:element) 

{xs:element name="ITU_T"> 

{xsisimpleType) 

{xs:restriction base="xs:string") 
{xs: enumeration value="H26l7) 
{xs enumeration value="H2637) 
{/xs:restriction) 
{/xs:simpleType) 
{/xs: element) 

{xs: element name="M-JPEG") 
{xs:simpleType) 

{xs:restriction base="xs:string") 
{xs remuneration value="mJp2Profile"/) 
{xs: enumeration value="mj2sProfileV) 
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</xs:restriction) 
{/xs:simpleType} 
</xs: element) 

{xselement name="OtberCoding") 
<xs:simpleType) 

<xs:restriction base="xs: string") 

<x s : enumerat i on value="Real Vi deo'V) 

<x s : enumerat i on value=*WV) 

<xs: enumerat ion value="QuickTime7> 

</xs:restriction) 

</xs:simpleType) 

</xs: element) 

</xs: choice) 

</xs: complex Type) 

</xs: element) 

<xs:element nae="ImageGraphics" minOccurs="0" 
<xs:simpleType) 

<xs:restriction base="xs:string") 
<xs enumerat ion value="JPEG7) 
<xs:enumeration value="JPEG2000'7) 
<xs enumeration value="TIFF'V) 
<xs:enumeration value="GIF7) 
(xs enumeration value="XBM7) 
<x s enumerat ion value="PNG7) 
<xs enumerat ion value="7) 
</xs:restriction> 
</xs:simpleType) 
{/xs element) 
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<xs:element name="Text" minOccurs="0") 

<xs:complexType) 

<xs: choice) 

<xs:eleoent name="ASCII" type="xs: boo lean"/) 
<xs:element name="Non-ASCl I") 
<xs:simpleType> 

{xs:restriction base="xs:string") 

<xs remuneration value="HTML'7) 

{xs lenumerat ion value="IS0-8859-l"/> 

(x s : enutnerat i on val ue="Shi f t _ J I S7> 

</xs restriction) 

</xs:simpleType) 

</xs: element) 

(/xs:choice) 

</xs:complexType) 

</xs: element) 

(xsrelement nanie="ControlTerm" minOccurs="0") 
<xs:complexType) 

<xs: sequence maxOccurs-'unbounded") 
<xs:element naie-'DisplayWlnSize" minOccurs="0 

") 

(xsicomplexType) 

{xs:attribute name="Widtli" type="xs: integer" u 

se="reanired"/) 

{xs:at tribute name="Height" type="xs: integer" 

nse="re(iuired7) 

</xs: complex Type) 
</xs:element) 

{xs:element name="PictureSize" minOccurs="Q") 
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<xs:coiplexType) 

<xs:attribute name="Width" type="xs: integer" u 

se="reauired7> 

<xs:attribute name="Height" type="xs: integer" 

use="renuired"/} 

</xs:complexType) 
</xs: element) 

<xs:element name="Bitrate" type="xs: integer" a 

in0ccurs="07) 

<xs:elenient name="Buf ferSize" type="xs: integer 

" minQccurs="0'V) 

<xs:element Lame="FrameRate" type="xs: integer" 

min0ccurs="07> 

</xs: sequence) 
</xs:complexType) 
</xs: element) 
{/xs: sequence) 
</xs:complexType) 
</xs:element) 
(/xs: sequence) 
</xs:complexType) 
</xs: element) 

{/xs: schema) 

EFFECTS OF INVENTION 

A multimedia framework built with the defined mechanism is 
able to adapt to different formats of content across different terminal 
s and networks, which will be used in content retrieval, content deliver 
y, Video-on-Demand, digital library service, etc. 
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A terminal built with the defined structured DIA descripti 
ons is able to access, retrieve, and consume content in different format 
s, and it is able to use in different applications and different network 
conditions to expand its usefulness. 

An adaptation gateway built with the defined structured DI 
A descriptions is able to parse and process the input content with its D 
IA descriptions, to convert the content into another format to match wit 
h the required format used in the supported terminals. 

A server built with the defined structured DIA description 
s is able to select adaptation tools to convert content from one into an 
other format, to match with the required format by a terminal, so that i 
t can serve for variety of terminals to expand its business scale. 

A mechanism is introduced to use such DIA Descriptions in 
real-time streaming content delivery applications where both terminal an 
d server are implemented with such DIA Descriptions Generation and DIA P 
arser. 

The invention can have the following structures viewed fro 
m various aspects. According to the first, method of content adaptation 
for an Apparatus of Universal Multimedia Framework Terminal, including 
following steps of: 

building a terminal with content decoding tools that is co 
mpliant to certain standard; 

describing the terminal using DIA (Digital Item Adaptation 
) Descriptions; 

attaching the DIA Descriptions to the terminal; 

sending and submitting the DIA Descriptions to a server fo 
r retrieving a piece of content, whereby the server is parsing and proce 
ssing the DIA Descriptions; 

selecting the content which is in the matched format with 
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the DIA Description submitted by the terminal; and 

delivering the content to the terminal. 

According to the second, method of content adaptation for 
an Apparatus of Universal Multimedia Framework Terminal, including the f 
ollowing steps of: 

building a terminal with content coding tools that is comp 
liant to certain standard; 

describing the terminal using DIA Digital Item Adaptation 
) Descriptions; 

attaching the DIA Descriptions to the terminal; 

implementing a DIA Description Generator in the terminal t 

0 be able to generate DIA Descriptions on-line; 

generating DIA Descriptions on-line to describe network co 
ndition and user preference based on network protocol, other tools, or u 
ser preference in the terminal; 

sending and submitting the DIA Descriptions to a server fo 
r retrieving a piece of content, whereby the server is parsing and proce 
ssing the DIA Descriptions; 

selecting the content which is in the matched format with 
the DIA Description submitted by the terminal; and 

delivering the content to the terminal. 

According to the third, method of content adaptation for a 
n Apparatus of Universal Multimedia Framework Terminal, including the fo 

1 lowing steps of: 

building a terminal with content coding tools that is comp 
liant to certain standard; 

describing the terminal using DIA (Digital Item Adaptation 
) Descriptions; 

attaching the DIA Descriptions to the terminal; 
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implementing a DIA Description Generator in the terminal t 

0 be able to generate DIA Descriptions on-line; 

generating DIA Descriptions on-line to describe network co 
ndition and user preference based on network protocol, other tools, or u 
ser preference in the terminal; 

implementing a DID (Digital Item Declaration) Parser, IPMP 
(Intellectual Property Management and Protection) Parser, REL (Rights B 
xpression Language) Parser, RDD (Rights Data Dictionary) Parser, and DIA 
Parser in the terminal to be able to parse DID, IPMP, REL, RDD, and DIA 
descriptions 

browsing a DI (digital Item) with its DID, IPMP, REL, RDD, 
and DIA Description; 

selecting "choice" notes in DID menu by the terminal; 

parsing IPMP, REL, RDD, and DIA descriptions in DID menu i 
n the terminal if there is such description appearing in the DID menu; 

submitting the DIA Descriptions used to describe the termi 
nal, the network condition, and the user preference to a server for retr 
ieving a piece of content when there is such DIA note met in the DID men 
u, whereby the server is parsing and processing the DIA Descriptions; 

selecting the content which is in the matched format with 
the DIA Description submitted by the terminal; and 

delivering the content to the terminal. 

According to the fourth, method of content adaptation for 
an Apparatus of Universal Multimedia Framework Gateway, including the fo 

1 lowing steps of: 

building an adaptation gateway with transcoding function; 
building an adaptation gateway with a DIA Parser; 
describing terminal using DIA (Digital Item Adaptation) De 
scriptions, attached to the terminal; 
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registering the DIA Descriptions into the adaptation gatew 
ay for each of the terminal supposed to lie supported by the adaptation g 
ateway; 

receiving content with its DIA descriptions in the adaptat 

ion gateway; 

parsing the received DIA descriptions used to describe the 
content by the DIA Parser in the adaptation gateway; 

comparing the parsed DIA descriptions used to describe for 
the content with the DIA descriptions used to describe for the terminal 

transcoding the content if there is mismatched in term of 
coding formats indicated by the comparing results mentioned in the above 
step; 

generating a new set of DIA descriptions to describe the c 
ontent in the transcoded coding format done in the above step; 

attaching the new set of DIA descriptions to the content i 
n the transcoded coding format; and 

sending the contents with different transcoded coding form 
ats by the adaptation gateway to the supported terminal. 

According to the fifth, method of content adaptation for a 
n Apparatus of Universal Multimedia Framework Server, including the foil 
owing steps of: 

building a multimedia server with stored multimedia conten 

ts; 

creating DIA descriptions for each content; 

attaching the DIA descriptions to the corresponding conten 

implementing a DIA Parser in the server; 

implementing or plugging-ia adaptation tools in the server 
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to be able to perform transcoding functions between different multimedi 
a formats; 

receiving a set of DIA descriptions from a terminal via an 
y means, wherein the set of DIA descriptions are used to describe for th 
e terminal decoding capability, network condition used, as well as user 
preference; 

parsing the set of DIA descriptions by the server: 

selecting the adaptation tools to perform transcoding to c 
onvert froi one format to another in the server, according to the parsin 
g results mentioned in the above step; 

generating a new set of DIA descriptions to describe the t 
ranscoded content; 

attaching the new set of DIA descriptions to the transcode 
d content as its metadata; 

delivering the content with the matched coding format, net 
work condition, and user preference to the terminal. 

According to the sixth, method of content adaptation for a 
n Apparatus of Universal Multimedia Framework Server, including the foil 
owing steps of: 

building a multimedia server with stored multimedia conten 

ts; 

creating DIA descriptions for each content; 

attaching the DIA descriptions to the corresponding conten 

t; 

implementing a DIA Parser in the server; 
implementing or plugging-in adaptation tools in the server 
to be able to perform transcoding functions between different multimedi 
a formats; 

pre-transcoding and storing the content in the server to s 
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everal popular coding formats using the above the adaptation tools; 

receiving a set of DIA descriptions froi a terminal via an 
V means, wherein the set of DIA descriptions are used to describe for th 
e terminal decoding capability, network condition used, as well as user 
preference; 

parsing the set of DIA descriptions by the server; 
selecting the stored content in the server, which is in th 
e retired format that is described by the DIA Descriptions submitted by 
the terminal; 

generating a new set of DIA descriptions to describe the t 
ranscoded content; 

attaching the new set of DIA descriptions to the transcode 
d content as its metadata; 

delivering the content with the matched coding format, net 
work condition, and user preference to the terminal. 

According to the seventh, method of content adaptation for 
an Apparatus of Universal Multimedia Framework Server, including the fo 
1 lowing steps of: 

building a multimedia server with stored multimedia conten 

ts; 

creating DIA descriptions for each content; 

attaching the DIA descriptions to the corresponding conten 

t; 

implementing a DIA Parser In the server; 
implementing or plugging-in adaptation tools in the server 
to be able to perform transcoding functions between different multimedi 
a formats; 

providing IPMP, REL, RDD, and DIA descriptions in DID menu 
for user to view and select; 
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mating choices froi the DID menu by the user who is using 

a terminal; 

receiving a set of DIA descriptions from the terminal dun 
ng the choice making, wherein the set of DIA descriptions are used to de 
scribe the terminal decoding capability; 

receiving a set of DIA descriptions from the terminal duri 
ng the choice making, wherein the set of DIA descriptions are used to de 
scribe the network condition and user preference; 

parsing the above the set of DIA descriptions by the serve 

r; 

selecting the adaptation tools to perform transcoding to c 
onvert from one format to another in the server, according to the parsin 
g results mentioned in the above step; 

generating a new set of DIA descriptions to describe the t 
ranscoded content; 

attaching the new set of DIA descriptions to the transcode 
d content as its metadata; 

delivering the content with the matched coding format, net 
work condition, and user preference to the terminal. 

According to the eighth, method of content adaptation for 
an Apparatus of Universal Multimedia Framework Server, including the fol 
lowing steps of: 

building a multimedia server with stored multimedia conten 

ts; 

creating DIA descriptions for each content; 

attaching the DIA descriptions to the corresponding conten 

t; 

implementing a DIA Parser in the server; 

implementing or plugging-in adaptation tools in the server 
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to be able to perform transcoding functions between different multimedi 
a formats; 

pre-transcoding and storing tie content in the server to s 
everal popular coding formats using the above the adaptation tools; 

providing IPMP, REL, RDD, and DIA descriptions in DID menu 
for user to view and select; 

making choices froi the DID aenu by the user who is using 

a terminal; 

receiving a set of DIA descriptions from the terminal duri 
ng the choice making, wherein the set of DIA descriptions are used to de 
scribe the terminal decoding capability; 

receiving a set of DIA descriptions from the terminal duri 
ng the choice making, wherein the set of DIA descriptions are used to de 
scribe the network condition and user preference; 

parsing the above the set of DIA descriptions by the serve 

r; 

selecting the stored content in the server, which is in th 
e required format that is described by the DIA Descriptions submitted by 
the terminal; 

generating a new set of DIA descriptions to describe the t 
ranscoded content; 

attaching the new set of DIA descriptions to the transcode 
d content as its metadata; 

delivering the content with the matched coding format, net 
work condition, and user preference to the terminal. 

According to the ninth, method of content adaptation for a 
n Apparatus of Universal Multimedia Framework Terminal, according to the 
above, further including the following steps of: 

describing the terminal by using a hierarchy structure, in 
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cludiDg terminal general feature, terminal hardware, terminal soEtware, 
terminal system, and terminal decoding capability as the 1st layer; 

describing the terminal decoding capability in different c 
oding layers, from primary content, source decoding layer, system decodi 
ng layer, transmission layer, to the DIA descriptions: 

defining detail descriptions in each coding layer includin 
g coding and decoding parameters, to indicate the maximum supporting ran 
ges by the terminal for different parameters used in the decoding proces 
s; 

defining controlling terms to use in the DIA descriptions 
mentioned in the abore, which is a set of common terms and used to signa 
1 between the terminal and the server. 

According to the tenth, method of content adaptation for a 
n Apparatus of Universal Multimedia Framework Terminal, according to the 
above, further including the following steps of: 

describing the terminal by using a hierarchy structure, in 
eluding terminal general feature, terminal hardware, terminal software, 
terminal system, and terminal decoding capability as the 1st layer; 

describing the terminal decoding capability in different c 
oding layers, from primary content, source decoding layer, system decodi 
ng layer, transmission layer, to the DIA descriptions; 

defining detail descriptions in each coding layer includin 
g coding and decoding parameters, to indicate the maximum supporting ran 
ges by the terminal for different parameters used in the decoding proces 
s; 

defining controlling terms to use in the DIA descriptions 
mentioned in the above, which is a set of common terms and used to signa 
1 between the terminal and the server; and 

expressing the DIA descriptions in XML to provide extensib 
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ility. 

According to the eleventh, method of content adaptation fo 
r an Apparatus of Universal Multimedia Framework Terminal, according to 
the above, further including the following steps of: 

describing the terminal by using a hierarchy structure, in 
eluding terminal general feature, terminal hardware, terminal software, 
terminal system, and terminal decoding capability as the 1st layer; 

describing the terminal decoding capability in different c 
oding layers, from primary content, source decoding layer, system decodi 
ng layer, transmission layer, to the DIA descriptions; 

defining detail descriptions in each coding layer includin 
g coding and decoding parameters, to indicate the maximum supporting ran 
ges by the terminal for different parameters used in the decoding proces 
s; 

defining controlling terms to use in the DIA descriptions 
mentioned in the above, which is a set of common terms and used to signa 
1 between the terminal and the server; and 

creating the DIA descriptions ii the form of SDL (Syntacti 
c Description Language). 

According to the twelfth, method of content adaptation for 
an Apparatus of Universal Multimedia Framework Terminal, according to t 
he above method, wherein network condition that is related to content fo 
rmat adaptation is described by defining controlling terms, like bandwid 
th, delay, and packet loss; and 

user preference that is related to content format adaptati 
on is described by defining controlling terms, like quality, color, size 
, streaming, downloading, filtering with their attributes; further inclu 
ding the following steps of: 

receiving network condition in the terminal from network p 
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rotocol, other private tools, or user input; 

converting the received parameters on network condition in 
the terminal into the DIA descriptions by using the controlling terms d 
e fined in the above steps; 

receiving user preference in the terminal from User Inter! 

ace; and 

converting the received parameters on user preference in t 
he terminal into the DIA descriptions by using the controlling terms def 
ined in the above steps. 

According to the thirteenth, an apparatus of universal ml 
timedia framework terminal, the terminal connected to a server via a net 
work, including: 

a memory device in which content decoding tools are stored 

a DIA descriptor for describing the terminal using DIA des 

criptlon; 

an attaching element for attaching the DIA descriptions to 

the terminal; 

a transmitter for sending the DIA descriptions and a conte 
nt requirement to a server for retrieving a piece of content; and 

a receiver for receiving the content selected and delivere 
d from the server. 

According to the fourteenth, an apparatus of universal mul 
timedia framework gateway, the gateway provided between a terminal and a 
server, including: 

a memory device; 

a DIA descriptor for describing the terminal using DIA des 

cription; 

a first attaching element for attaching the DIA descriptio 
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us to the terminal; 

a register for registering a DIA descriptions attached to 
the terminal into the memory device; 

a receiver for receiving a content with its DIA descriptio 
ns according to a content requirement of the terminal from the server; 

a DIA parser for parsing the received DIA descriptions att 
ached to the content; 

a comparator for comparing the parsed DIA descriptions wit 
h the DIA descriptions for the terminal; 

a transcoder for transcoding the content from one format t 
o another format, if format mismatch is found between the one format of 
the content and another format described in the DIA descriptions for the 
terminal; 

a generator for generating a new set of DIA descriptions t 
o describe the transcoded content; 

a second attaching element for attaching the new set of DI 
A descriptions to the transcoded content; and 

a transmitter for sending the content to the terminal. 

According to the fifteenth, an apparatus of universal mult 
imedia framework server, the server connected to a terminal via a networ 
k, including: 

a memory device in which multimedia contents are stored; 
a creator for creating DIA description for the each conten 

t; 

a first attaching element for attaching the DIA descriptio 
n to the corresponding content; 

a receiver for receiving a set of DIA descriptions from a 
terminal, the set of DIA descriptions being used to describe for the ter 
minal decoding capability, network condition, as well as user preference 
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a DIA parser for parsing the received DIA description for 

the terminal ; 

adaptation tools for transcoding the content between diffe 
rent multimedia formats of contents; 

a selector for selecting one adaptation tool to transcode 
to convert the content from one format to another format according to th 
e parsing results; 

a generator for generating a new set of DIA descriptions t 
o describe the transcoded content; 

a second attaching element for attaching the new set of DI 
A descriptions to the transcoded content as its metadata; and 

a delivering element for delivering the content to the ter 

mlnal. 

Although the present invention has been described in conne 
ction with the preferred embodiments thereof with reference to the accom 
panying drawings, it is to be noted that various changes and modificatio 
ns are apparent to those skilled in the art. Such changes and modificat 
ions are to be understood as included within the scope of the present in 
vention as defined by the appended claims, unless they depart therefrom. 
4 Brief Description of Drawings 

The present invention will become readily understood from 
the following description of preferred embodiments thereof made with ref 
erence to the accompanying drawings, in which like parts are designated 
by like reference numeral, and in which: 

Fig. 1 shows the Prior Art 1- One-way Content Delivery to 
Users with Different Types of Terminals; 

Fig. 2 shows Prior Art 2 - Two-way Content Retrieval and A 
ccessing by Users with Different Types of Terminals; 
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the Architecture of Terminal Description XML 
5; 

DIA Descriptions for a Media Resource and a T 



Hierarchy DIA Descriptions for Each Layer to 



A Teriinal with MPEG-21 DIA Descriptions and 



an Architecture of Terminal Description XML S 



Illustration of an Adaptation Gateway from on 



e format with its DIA Descriptions to another format with its DIA descri 
ptions; 

Fig. 9 shows Illustration of MPEG-21 Terminal with DIA Des 
cription used in one-way Application; 

Fig. 10 shows Illustration of MPEG-21 Terminal with DIA De 
script ion used in Interactive two-way Application; 

Fig. 11 shows Real-Time Adaptation Framework for Streaming 
Content Delivery; and 

Fig. 12 shows a Generic Adaptation Framework to a Terminal 
with Different Network Condition and User Preference. 

1 Abstract 

Method of content adaptation for an Apparatus of Universal 
Multimedia Framework Terminal is provided. The method includes followi 
ng steps of: building a terminal with content decoding tools that is com 
pliant to certain standard; describing the terminal using DIA (Digital I 
tern Adaptation) Descriptions; attaching the DIA Descriptions to the term 
inal; sending and submitting the DIA Descriptions to a server for retrie 
ving a piece of content, whereby the server is parsing and processing th 
e DIA Descriptions; selecting the content which is in the matched format 
with the DIA Description submitted by the terminal; and delivering the 
content to the terminal. 

2 Representative Drawing Fig. 3 
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